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NEW  YORK  HARBOR. 
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xDentSy  Engineer  Depot,  Public  Buildings  and  Construction,  Statement  of  Funds,  9. 

RIVER  AND  HARBOR  IMPROVEMENTS. 
General  Statement 10 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  charge  of  Lieut.  Col.  Jareo  A.  Smith,  Corps  of  Engineers— 

Labec  Channel,  Me.,  Mooee-a-beo  Bar,  Me.,  11 ;  Narraguagns  River,  Me.,  12 ;  break- 
water from  Mount  Desert  to  Porcupine  Island,  Me.,  Baffaduce  River,  Me.,  Bansor 
Harbor  and  Penobscot  River,  Me.,  13;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me., 
14  ;  Rockport  Harbor,  Me.,  Rockland  Harbor,  Me.,  15 ;  Kennebec  River  at  Batb, 
and  from  Augusta  to  lower  end  of  Perkins  Island,  Me.,  Portland  Harbor,  Me.,  16 ; 
channel  in  Back  Cove,  Portland,  Me.,  17 ;  breakwater  at  mouth  of  Saco  River,  Me., 
Saco  River,  Me.,  18;  Kennebunk  River,  Me.,  York  Harbor,  Me.,  19;  Portsmouth 
Harbor,  N.  H.,  Bellamy  River,  N.  H.,  Cocheco  River,  N.  H.,  20;  harbor  of  refuge, 

'  at  Little  Harbor,  N.  H.,  21 ;  examinations  and  surveys,  22. 

In  charge  of  Lieut.  Col.  George  L.  Gillespie,  Corps  of  Engineers— 

Newbnryport  Harbor,  Mass.,  22:  Merrimac  River,  Mass.,  23;  Powow  river,  Mass., 
Ipswich  River,  Mass.,  24;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  Glon- 
eester  Harbor,  Mass.,  2^;  Manchester  Harbor,  Mass.,  Lynn  Harbor,  Mass.,  26; 
Winthrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  27;  Maiden  River.  Mass.,  Hing- 
bam  Harl>or,  Mass.,  29;  Scituate  Harbor,  Mass.,  30;  Plymouth  Harbor.  Mass., 
Wellfleet  Hajrbor,  Mass.,  31;  Provlncetown  Harbor,  Mass.,  examinations  and  sur- 
veys, 32. 
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In  cuaroe  op  Maj.  William  R.  Liyermore,  Corps  op  Engineers— 

Harbor  of  refoge  at  Hyannis^  Mass.,  harbor  of  refuge  at  Nantncket,  Mass.,  33; 
harbor  at  ViDeyard  Haven,  Mass.,  Wood's  HoU  Harbor,  Mass.,  34;  Warebam  Har- 
bor, Mass.,  35 ;  New  Bedford  Harbor,  Mass.,  Westport  Harbor,  Mass.,  36 ;  Taunton 
River,  Mass.,  37;  Warren  River,  R.  I.,  Pawtuoket  River,  R.  I.,  38;  Providence 
River  and  Narragansett  Bay,  R.  I.,  39 ;  removal  of  Green  Jacket  Shoal,  Providence 
River,  R.  I.,  Newport  Harbor,  R.  I.,  40;  harbor  of  refuge  at  Block  Island,  R.  I.,  41; 
Pawcatuck  River,  R.  I.  and  Conn.,  harbor  of  refuge  at  Stonington,  Conn.,  43 ;  ex- 
aminations and  surveys,  44. 

In  oharge  op  Lieut.  Col.  D.  C.  Houston,  Corps  op  Engineers— 

Thames  River,  Conn.;  New  Loudon  Harbor,  Conn.,  45;  Connecticut  River^  Mass. 
and  Conn.,  46;  Clinton  Harbor,  Conn.,  47  ;  New  Haven  Harbor,  Conn.,  break- 
water at  New  Haven,  Conn.,  48;  Milford  Qarbor,  Conn.,  49;  Housatonic  River, 
Conn.,  Bridgeport  Harbor,  Conn.,  50;  Black  Rock  Harbor,  Conn.,  Norwalk  Har- 
bor, Conn.,  51 ;  Harbor  at  Five-mile  River,  Conn.,  Stanford  Harbor,  Conn.,  52;  Port 
Chester  Harbor,  N.  Y.,  Mamaroneck  Harbor,  N.  Y.,  53;  Echo  Harbor,  New 
Rochelle,  N.  Y.,  New  Rocbelle  Harbor,  N.  Y.,  54 ;  East  Chester  Creek,  N.  Y., 
Greenport  Harbor,  N.  Y.,  55;  Glen  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  56; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  57. 

In  charge  op  Lieut.  Col.  Walter  McFarland,  Corps  op  Engineers— 

Hudson  River,  N.  Y.,  57  ;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  58; 
Harlem  River,  N.  Y.,  59 ;  removing  obstructions  in  the  East  River  and  at  Hell  Gate, 
N.  Y.,  60;  Newtown  Creek,  N.  Y.,  Buttermilk  Channel  New  York  Harbor,  61 ;  Gow- 
anus  Bay,  N.  Y.,  62;  New  York  Harbor,  63:  Sheepshead  Bay,  N.  Y.,  64;  Canarsie 
Bay,  N.  Y.,  65;  Sumpawanus  Inlet,  N.  Y.,  cnanuel  between  Staten  Maud  and  New 
Jersey,  66;  Raritan  Bay,  N.  J.,  removing  sunk-en  vessels  or  craft  obstructing  or  en- 
dangering navigation,  67 ;  examinations  and  survey,  67  and  68. 

In  charge  op  Capt.  George  McC.  Derby,  Corps  op  Engineers— 

Passaic  River,  N.  J.,  68;  Elizabeth  River»N.  J..69;  Rah  way  River,  N.J.,  70;  Wood- 
bridge  Creek,  N.  J.,  Raritan  River.  N.  J.,  71 ;  South  River,  N.  J.,  72 ;  Cheesequakes 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73;  Mattawan  Creek,  N.  J.,  Shrewsbury  Hiver, 
N.  J.,  74  ;  Manasquan  River,  N.  J,,  75. 

In  Charge  op  Lieut.  Col.  Henry  M.  Robert,  Corps  op  Engineers— 

Delaware  River,  Pa.  and  N.  J.,  76;  Frankford  Creek,  Pa.,  77;  harbor  of  Philadel- 

Shia,  removal  of  Smith's  Island  and  Windmill  Island,  Pa.,  and  Pett/s  Island, 
f.  J.,  Schuylkill  River,  Pa.,  78;  ice-harbor  at  Marcus  Hook,  Pa.,  79;  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  80;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del.,  harbor  at  Delaware  Breakwater,  Del.,  81 ;  Rancocas  River, 
N.  J.,  82;  Woodbury  Creek,  N.  J.,  Mantua  Creek,  N.  J.,  83;  Raccoon  River,  N.  J., 
Salem  River,  N.  J.,  Cohansey  Creek,  N.  J.,  84;  removal  of  wrecks  from  Delaware 
Bay  and  River,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, survey  of  harbor  at  Atlantic  City,  N.  J.,85;  United  States  Commission  ad- 
visory to  the  Board  of  Harbor  Commissioners  of  Philadelphia,  Pa., 86;  examination 
and  survey,  86. 

In  charge  op  Mr.  William  F.  Si^ith,  U.  S.  Agent— 

Maurice  River,  N.  J.,  86;  Wilmington  Harbor,  Del.,  87;  ice-harbor  at  New  Castle, 
Del.,  Duck  Creek,  Del.,  83;  Saint  Jones  River,  DeL,  89;  Mispillion  Creek,  Del., 
Broadkiln  River,  Del.,  Indian  River,  DeL,  90;  inland  water-way  from  Chincoteagu« 
Bay,  Ya.  to  Delaware  Bay  at  or  near  Lewes,  Del.,  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  91 ;  Fairlee  Creek  or  Inlet,  Md.,  Corsica  Creek,  Md.,  92 ; 
Choptank  River,  Md.,  Cambridge  Harbor,  Md.,  93 ;  Nanticoke  River,  Del.,  Broad 
Creek,  Del.,  from  its  mouth  to  Laurel,  94;  Pooomoke  River,  Md,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  charge  op  Col  Wiluam  P.  Craighill,  Corps  op  Engineers— 

Patapsco  River  and  Channel  to  Baltimore,  Md.,  95 ;  James  River,  Ya.,  97 ;  Nansemond 
River,  Ya.,  including  the  mouths  of  Bennett  and  Chuckatuck  creeks,  harborof  Nor- 
folk and  its  approaches,  Ya.,98 ;  approach  to  Norfolk  Harbor  and  the  United  StatcR 
(Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk,  Ya.,  99;  Archer^s 
Hope  River,  Ya,,  Appomattox  River,  Ya.,  101 ;  Currituck  Sound,  Coanjok  Bay,  and 
North  River  Bar,  N.  C.,  102;  Nottoway  River,  Ya.,  103 ;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  104. 
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Ik  charqk  of  Libut.  Col.  Pxtbr  C.  Hains,  Cobps  of  Enginbbbs— 

Potomac  RiTer  at  Wasbington,  D.  C,  104 ;  reconstraotion  of  the  Aquedact  Bridge, 
GeorgetowDy  D.  C. ;  bridge  aoroee  the  Eastern  Branch  of  the  Potomac  River,  D.  C., 
106;  wharf  at  Fort  Monroe,  Va,,  107;  survey,  107. 

In  cnARGE  OF  Mr.  8.  T.  Abkrt,  U.  8.  Agent— 

Channel  at  Monnt  Vernon,  Va.,  Neabsco  Creek,  Va.,  108 ;  Breton  Bay  (Lonardtown) 
Md.,  Nomfhi  Creek,  Va.,  109;  harbor  at  entrance  of  8t.  Jerome's  Creek,  Md.,  Pa- 
tuxent  River,  Md.  from  Benedict  to  Uiirs  Landing,  110;  Rappahannock  River, 
Va.,  Totnsky  River,  Va.,  Ill;  Urbana  Creek,  Va.,  Mattaponi  River,  Va.,  Pa- 
maaky  River,  Va.,  112;  York  River,  Va.,  113;  Chickahominy  River,  Va.,  8tannton 
River,  Va.,  114;  Dan  River  between  Madison,  N.  C.,and  Danville,  Va.,  Roanoke 
River,  N.  C.,  115;  French  Broad  River,  N.  C,  removing  sunken  vessels  or  craft 
obstmoting  or  endangering  navigation,  lib ;  examination  and  survey,  116. 

In  chabos  of  Capt.  William  H.  Bixbt,  Corps  of  Engineers— 

Pamlico  and  Tar  rivers,  N.  C,  Contentnia  Creek,  N.  C,  117 ;  Trent  River,  N.  C,  118 ; 
Xease  River,  N.  C,  119;  inland  water-way  between  New  Berne  and  Beaufort,  N.C., 
bM;  harbor  at  Beanfort,  N.  C,  121;  inland  water-way  between  Beaufort  Harbor 
and  New  River,  N.C.  122;  New  River,  N.C.,  Black  River,  N.  C,  123;  Cape  Fear 
River,  N.  C  ,  124  and  125;  Waccemaw  River,  N.C. and  8.  C,  126;  Yadkin  River, 
N.  C,  127 ;  Little  Pee  Dee  River,  8.  C,  Lumber  River,  N.  C,  Clark  Creek  or  River, 
S.C,  128:  Great  Pee  Dee  River,  S.C.,  harbor  at  Georgetown,  B.C.,  129:  Mingo 
Creek  or  River,  8.  C,  Winyaw  Bay,  8.  C,  130;  8antee  River,  8.C.,  131 ;  Wateree 
River,  8.C.,  132;  Congaree  River,  8.  C,  1:^3;  examinations  and  surveys,  134. 

Ix  charge  of  Lieut.  Fredbrio  V.  Abbot,  Corps  of  Exginbbrs^ 

Cliarleston  Harbor,  8.  C,  134;  WappooCut,8.C.,  135;  Ashley  River,  8.  C.,Edisto River 
S.  C,  136 ;  Salkiehatchie  River,  8.  C,  137 ;  removing  sunken  vessels  or  craft  ob- 
strocting  or  endangering  navigation,  138 ;  examinations  and  surveys,  138. 

Ik  charge  of  Lieut.  O,  M.  Carter,  Corps  of  Engineers— 

Sa?annah  Harbor  and  River,  Ga.,  138;  8ayannah  River.  Ga.,  139;  8avannah  River 
above  Angusta,  Ga.,  Romley  Marsh,  Ga.,  140;  Altamana  River,  Ga.,  Doboy  Bar. 
6a.,  141;  Bmnswick  Harbor,  Ga.,  Jekyl  Creek,  Ga.,  Cumberland  8oand,  Ga.  and 
Fla.,  142 ;  examinations  and  surveys,  143. 

I5  CHARGE  OF  CaPT.  WM.  M.  BLACK,  CORPS  OF  ENGINEERS— 

St  John's  River,  Fla.,  143 ;  Volusia  Bar,  Fla.,  harbor  at  8aint  Augustine,  Fla.,  145; 
northwest  entrance  Key  West  Harbor,  Fla.,  Caloosahatchie  River,  Fla.,  146;  Pease 
River,  Fla.,  Manatee  River,  Fla.,  147 ;  Tampa  Bay,  Fla.,  148 ;  Withlacoochee  RlVer, 
Fla.,  harbor  at  Cedar  Keys,  Fla.,  14d;  Suwanee  Kiver,FIa.,150;  removing  sunkea 
vessels  or  craft  obstructing  or  endangering  navigation,  151 ;  examinations  and  sur- 
veys, 151. 

In  CHARGE  OF  Capt.  R.  L.  Hoxie,  Corps  of  Engineers— 

Apalachicola  River,  Fla.,  151 ;  Apalachicola  Bay,  Fla.,  La  Grange  Bayon,  Fla.,  Pen- 
sacola  Harbor,  Fla.,  152 ;  Choctawhatchee  River,  Fla.  and  Ala.,  Escambia  and 
CoQccnh Rivers,  Fla.,  and  Aia.,  153 ;  Oconee  River,  Ga.,  154;  Ocmulffee  River,  Ga.» 
Flint  River,  Ga.,  l.'>5;  Coosa  River,  Ga.,  and  Ala.  Chattahoochee  River^  Ga.  and 
Ala.,  Tallapoosa  River,  Ala,  156;  Cahawba  River,  Ala,  157;  Alabama  River,  Ala., 
removing  sunken  vessels  and  craft  obstructing  or  endangering  navigation,  158; 
examinations  and  surveys,  159. 

^  CHARGE  OF  MAJOR  A.  N.  DaMRELL,  CoRPS  OF  ENGINEERS— 

Mobile  Harbor,  159;  Black  Warrior  River  from  Tuscaloosa  to  Daniel's  Creek,  Ala., 
Warrior,  River,  Ala.,  and  Miss.,  160;  Tombigbee  River,  Ala.,  from  Walker's  bridge  to 
Falton,  Tombigbee  River  from  Fulton  to  Vienna,  161 ;  Tombigbee  River,  below 
Vienna,  1G2;  Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  163;  Harbor  at  Biloxi, 
Miss.,  Pearl  River,  Miss,  between  Edinburgh  and  Carthage,  164;  Pearl  River, 
MiBs.  from  .I^kson  to  Carthage,  Pearl  River,  Miss,  below  Jackson,  165 ;  examina- 
tion and  sunrey,  166. 
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In  cbarok  of  Caft.  W.  L.  Fisk,  Corps  of  Enoinekrs— 

Inspection  of  the  improyement  of  the  Bonth  Pass  of  the  Mississippi  River,  166 ;  Tche- 
fancte River  and  Bogne  Falia,  La.,  Tiokfaw  River,  La.,  167;  Amite  River,  La.,  Bayoa 
La  Fourohe, La.,  IGU;  Bayoa  Terrebonne,  La.,  Bayoa  Piaqneniine,La.,  169:  Bayou 
Coartablean,  La.,  170;  Calcasieu  River  and  Pass,  La.,  Bayoa  Pierre,  Miss.,  171 ;  Sa- 
bine Pass,  Tex.,  172. 

In  charge  of  Maj.  O.  H.  Ernst,  Corps  of  Enginerrs^  , 

Entrance  to  Galveston  Harbor,  Tex.,  172;  Ship-channel  in  Galveston  Bay,  Tex.,  173 ; 
Trinity  River,  Tex.,  BaiSaio  Bayou.  Tex.,  174;  mouth  of  Brazos  River,  Tex.,  Pass 
Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay  up  to  Rockport  and 
Corpus  Cluisti,  Tex.,  175;  harbor  at  Brazos  Santiago,  Tex.,  176. 

WESTERN  RIVERS. 

In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  176;  survey  of  Red  River,  Cypress  Bayou,  Tex.  and  La.* 
177;  Ouachita  and  Black  Rivers,  Ark.  and  La.,  Ouachita  River,  Ark.  above  Cam- 
den, Bayou  D'Arbonne,  La.,  178;  Little  River,  La.,  Bayou  Bartholomew,  La.  and 
Ark.,  Bayou  Bceof,  La.,  179;  Tensas  River  and  Bayou  Macon,  La.,  Bavous  Ronde- 
TV  ay  and  VidaK  La.  by  removing  obstructions,  ISO;  Big  Black  River,  Miss.,  Yazoo 
River,  Miss.,  Tchula  Lake,  Miss.,  181;  Tallahatchee  River,  Miss.,  Steele^s  Bayou, 
Miss.,  182;  Big  Sunflower  River,  Miss.,  Bi|^  Hatchee  River,  Tenn.,  Forked  Deer 
River,  Tenn.,  183;  water-gauges  on  the  Mississippi  River  and  its  principal  trib- 
utaries, 184. 

In  charge  of  Capt.  H.  S.  Tabor,  Corps  of  Engineers— 

Red  River  above  Fulton,  Ark.,  184;  Little  Red  River,  Ark.,  removing  obstruc- 
tions in  Arkansas  River,  Ark.,  185 ;  Arkansas  River,  Ark.  and  Kans.,  186 ;  Petit 
Jean  River,  Ark.,  187;  Fourche  River,  Ark.,  White  River,  Ark.,  188 ;  Cache  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  189;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
St.  Francis  River,  Mo.  from  Greenville  to  the  Arkansas  State  line,  190 ;  Little  River, 
Mo.  from  Homersville  to  its  Junction  with  the  St.  Francis  River,  191. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  sna^  and  wrecks  from  the  Mississippi  and  Missouri  Rivers,  191 :  remov- 
ing obstructions  Missouri  River,  Mississippi  River  between  the  Ohio  and  Illinois 
Rivers,  192;  Gasconade  River,  Mo.,  194;  Osage  River,  Mo.  and  Kan.,  195;  exami- 
nations and  survey,  195. 

In  charge  of  Capt.  £.  H.  Ruffner,  Corps  of  Engineers—  • 

Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of  the  Illinois  River. 
196. 

In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  196 ;  Mississippi 
River  from  Minneapolis  to  Des  Moines  Rapids,  197 ;  Des  Moines  Rapids  (Mississippi 
River),  operating  and  care  of  Des  Moines  Rapids  Canal,  198 ;  Dry-dock  at  Des 
Moines  Rapids  Canal,  harbors  of  refuge  on  Lake  Pepin  at  Lake  City,  Minn.,  199 ; 
harbors  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  200. 

In  charge  of. Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  200 ;  Construction  of  look  and  dam 
on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  Mississippi  River  above  the  Falls 
of  St.  Anthony,  Minn.,  201 ;  Reservoirs  at  headwaters  of  the  Mississippi  River,  202  f 
Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix  River,  Wis.  and  Minn., 
203;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  Dak.,  204 ;  Mis- 
souri River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  205 ;  Yellowstone  River, 
Mont,  and  Dak.,  206;  examinations  and  surveys,  206. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Enoinbbrs — 

Tennessee  River,  207;  French  Broad  River,  Tenn.,  208;  Little  Tennessee  River, 
Tenn.,  Hiawassee  River,  Tenq.,  Clinch  River,  Tenn.,  209;  Dnolf  River,  Tenn., 
Cumberland  River,  Tenn.  and  Ky.,  210 ;  South  Fork  of  Cumberland  River,  Ky.,  211 ; 
Cauey  Fork  River,  Tenn.,  212 ;  examinations  and  survey,  212. 
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is  GHARGB  OP  LlBUT.  COL.  WiLLIAM  £.  MeRRILL»  CORPS  OF  ENOINBBRB— 

Ohio  Biyer,  213 ;  operating  and  oare  of  Day  is  Island  Dam  Ohio  Riyer,  314 ;  Mo- 
ooDgahela  Biyer,  W.  Va.  and  Pa.,  operating  and  care  of  look  and  dam  No.  9, 
Monongahela  Biyer,  215;  Allegbeney  Biyer,  Pa.,  dam  at  Herr's  Island  Alle- 
Kheney  Biyer,  ice-harl>or  at  month  of  Mnskingnm  Biyer,  Ohio,  216 ;  Mnskingnm 
Biyer,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Mnskingnm  Biver, 
Ohio,  217 ;  examinations  and  snryeys,  218. 

IX  CHABOB  OP  MaJ.  AmOS  StICKNEY,  CORPS  OP  ENGINEERS— 

FaUs  of  the  Ohio,  Lonisyille,  Ky.,  218 ;  Indiana  Chnte  Falls  of  the  Ohio  Biyer,  op> 
erating  and  care  of  the  lionisville  and  Portland  Canal,  219;  Wabash  Biyer,  Ind. 
and  HI.,  220;  White  Biyer,  Ind.,  Tradewater  Biyer,  Ky.,  221. 

In  CHAR6B  OP  Col.  William  P.  Craiohill,  Corps  op  Engineers— 

Great  Kanawha  Biyer,  W.  Va.,  222;  operating  and  care  of  locks  and  dams  on  the 
Great  Kanawha  Biyer,  W.  Va.,  harbor  of  refbge  at  month  of  Great  Kanawha  Biyer, 
W.  Va.,  223;  Elk  Biyer,  W.  Va,,  ©anley  Biyer,  W.  Va.,  224 ;  New  Biyer,  Va.  and  W. 
Va.,  225 ;  examinations,  226. 

br  CHABGB  OP  Capt.  D.  W.  Lockwood,  Corps  op  Engineers— 

Kentucky  Blver,  Ky.,  226 ;  oneratinij  and  keeping  in  repair  locks  and  dams  on  the 
Kentucky  Biyer.  Ky.,  Licking  Biyer,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Sandy  Biyer,  W.  Va.  and  Ky.,  227;  Guyandotte  Biyer,  W.  Va.,  Little  Kanawha 
Riyer,  W.  Va.,228;  Bnckhannon  Biyer,  W.  Va.,229;  examinations  and  snryeys,  229. 

In  CHARGE  OP  Capt.  James  B.  Quinn,  Corps  op  Engineers— 

Harbor  at  Dnlnth,  Minn.,  229 ;  harbor  at  Superior  Bay  and  St.  Lonis  Bay,  Wis.^ 
^ ;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  232. 

Isr  charge  op  Maj.  Charles  E.  L.  B.  Dayis,  Corps  op  Engineers— 

Ashland  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
lishment and  maintenance  of  harbor-lines  in  Portage  Lake,  Mich.,  Marqnette  Har- 
bor, Mich., 234;  harbor  of  refnge  Grand  Marias,  Mich.,  Manistiqne  Harbor,  Mich.^ 
235;  Cedar  Biyer  Harbor,  Mich.,  Menomonee  Harbor,  Mich,  and  Wis.,  236;  Oconto 
Harbor,  Wis.,  Pensankee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  of 
refage  at  entrance  of  Stnrseon  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
waunee Harbor,  Wis.,  239 ;  Two  Biyers  Harbor,  Wis.,  Ma^  to  woe  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241 ;  Port  Washington  Harbor,  Wis.,  242. 

Ly  CHARGE  OP  Capt.  W.  L.  Marshall,  Corps  qp  Engineers— 

Harbor  of  refiige,  Milwaukee  Bay^Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243 ;  Bacine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244 ;  Wankegan  Harbor,  III.,  Fox  and  Wis- 
consin Biyers,  Wis.,  245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
consin Biyers.  Wis..  Chicago  Harbor,  111.,  247 ;  Calnmet  Harbor,  111.,  248;  Illinois 
Biyer,  111.,  249;  Calnm^  Biyer,  111.  and  Ind.,  250. 

In  charge  op  Maj.  S.  M.  Manspield,  Corps  op  Engineers — 

Charieyoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  2151 ;  Frankford  Harbor,  Mich., 
252;  harbor  of  refnge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Lndingtoa 
Harbor,  Mich.,  253;  Pentwater  ECarbor,  Mich.,  White  Biyer  Harbor,  Mich.,  254; 
Muskegon  Harbor,  Mich.,  Grand  Hayen  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mich.,  Sangatnck  Harbor,.  Mich.,  256;  South  Hayen  Harbor,  Mich.,  Saint  Joseph 
Harbor,  Mich.,  257 ;  Saint  Joseph  Biyer,  Mich,  l^om  its  month  to  Berrien  Springs, 
Michigan  City  Harbor,  Ind.,  258. 

Ill  CHARGE  op  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers — 

fit  Mary's  Falls  Canal  and  Biyer,  Mich.,  259 ;  operating  and  care  of  St.  Mary's 
Palls  Canal,  Mich.,  dry-dock  at  St  Mary's  Falls  Canal,  Miob.,  260;  Hay  Lake 
Channel,  St.  Mary's  Biyer,  Mich.,  harbor  at  Sheboygan,  Mich.,  261;  harbor  at 
Thunder  Bay,  Mich.,  262;  harbor  at  Au  Sable,  Mich.,  Saginaw  Biver,  Mich.,  263; 
harbor  of  refage  at  Sand  Beach  Lake  Huron,  Mich.,  mouth  of  Black  Biyer,  Mich., 
284;  Clinton  Riyer,  Mich.,  St.  Clair  Flats  Canal,  Mich.,  265 ;  operating  and  care  of 
St  Clair  Fiats  Canal,  Mich.,  266;  Groase  Point  Channel,  Mich.,  Detroit  Biyer, 
Mich.,  267:  Rouge  Biyer,  Mich,  at  its  junction  with  Detroit  Biyer  and  up  the  riyer 
M  &r  as  the  bridge  of  St.  Lonis  and  Wabash  Bailroad,  268. 
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In  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  Engineers— 

Monroe  Harbor,  Mioh.,  268 ;  Toledo  Harbor,  Ohio,  269 :  Port  Clinton  Harbor,  Ohio, 
270;  Sandosky  City  Harbor,  Ohio,  Sandosky  River,  Onio,  271 ;  Hnron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  272;  Black  River  Harbor,  Ohio,  Sooky  River,  Ohio,  273; 
Cleveland  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Ashtabula  Harbor,  Ohio, 
Conneaat  Harbor,  Ohio,  276. 

In  charge  of  Capt.  F.  A.  Mahan,  Corps  of  Engineers — 

Erie  Harbor,  Penn.,  277;  preservation  and  protection  of  the  Peninsula  of  Presque 
Isle  (Erie  Harbor)  Penn.,  Dunkirk  Harbor,  N.  Y.,  278 ;  Buffalo  Harbor,  N.  Y.,  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  279;  Wilson  Harbor,  N.  Y.,  Olcott  Har^ 
bor,  N.  Y.,  280 ;  Oak  Orchard  Harbor,  N.  Y.,  281 ;  examination  and  survey,  282. 

In  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  Great  Sodus  Harbor,  N.  Y.,  282;  Little  Sodus  Harbor,  N.Y., 
283;  Oswego  Harbor,  N.  Y.,  284 ;  Sackett's  Harbor,  N.  Y.,  285. 

In  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Ogdensburgh  Harbor,  N.  Y.,  285;  Grasb  River  (at  Massena),  N.  Y.,  breakwater  at 
Rouse's  Point.  Lake  Champlain,  N.  Y.,  286 ;  Swanton  Harbor,  Vt.,  channel  between 
the  islands  of  North  Hero  and  South  Hero  (Lake  Champlain)  Vt.,  breakwater  at 
Gordon's  Landing  (Lake  Champlain)  Vt.,  287 ;  Plattsbnrgh  Harbor,  N.  Y.,  Burling- 
ton Harbor,  Vt.,  288 ;  Otter  Creek,  Vt.,  Tioonderoga  River,  N.  Y.,  narrows  at  Lake 
Champlain,  N.  Y.  and  Vt.,  289. 

PACIFIC  COAST. 

In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Napa  River,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Cai.,  Survey  of 
San  Francisco  Harbor,  San  Pablo  and  Snisun  bays.  Straits  of  Carquinez,  and 
mouths  of  Sacramento  and  ian  Joaquin  rivers,  Cal.,  ^1. 

In  charge  of  Maj.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Harbor  at  San  Lius  Obispo,  Cal.,  Wilmington  Harbor,  Cal.,  292 ;  San  Diego  Harbor, 
Cal.,  surveys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lins  Obispo  Har- 
bor, CaL,  293;  examination  and  surveys,  293. 

In  charge  of  Maj.  William  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  Monnon  Sloughs,  Cal.,  293 ;  Mokelumue  River, 
Ca].,  394;  Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  Cal.,  295;  Hum- 
boldt Harbor  and  Bay»  Cal.,  296. 

In  charge  of  Capt.  Willard  Young,  Corps  of  Engineers— 

Coquille  River,  Oregon,  296 ;  entrance  to  Coos  Bay,  Oregon,  297 ;  Umpqua  River, 
Oregon,  298 ;  entrance  to  Yaquina  Bay,  Oregon,  29<9 ;  Tillamook  Bay  and  Bar,  Ore- 
gon, 300 ;  examination  and  survey,  300. 

In  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers— 

Mouth  of  the  Columbia  River,  Oregon  and  Wash.,  construction  of  canal  at  the  Cas- 
cades (Columbia  River}  Oregon,  301;  Chehalis  River,  Wash.,  302;  Skagit  Steila- 
auamlsh  Nootsack  Snohomisn  and  Snoqualmie  rivers.  Wash.,  gauging  waters  of 
de  Columbia  River,  Oregon,  303 ;  examinations  and  surveys,  304. 

In  charge  of  Major  W.  A.  Jones,  Corps  of  Engineers— 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon  304 ;  Upper  Willa- 
mette River,  Oregon,  Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  305 ; 
Lower  Clearwater  River,  Idaho,  Cowlitz  River,  Wash.,  306. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  BAR- 

B0R8. 

Estimate  of  funds  required 306 
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MISSISSIPPI  RIVEB  COMMISSION 306 

MISSOURI  RIVER  COMMISSION 307 

BRIDGING  NAVIGABLE  WATERS  OP  THE  l^ITED  STATES  ....  307 

S^rt  of  the  Board  of  Engineers  relative  to  the  constmction  of  certain  brides  across 
tbeMissonri,  Mississippi,  and  Illinois  rivers,  307;  bridge  across  Staten  Island  Sound, 
known  as  Arthur  Kill ;  report  of  Board  of  Engineers  on  Senate  Bill  No.  1850,  Fiftieth 
Congress,  first  session,  to  authorize  the  construotioq  of  a  bridse  across  the  waters  of 
Arthur  Kill  at  or  near  the  town  of  Westfield,  Staten  Island ;  highway  bridge  across 
that  part  of  the  waters  of  Lake  Champlain  lying  between  the  towns  of  North  Hero 
and  AlbnrghyVt. ;  bridge  of  the  Kansas  City,  Topeka  and  Western  Railroad  Company 
across  Missouri  River  at  Sibley,  Mo. ;  bridge  of  the  Chicago,  Saint  Louis  and  New 
Orleans  Railroad  Company  across  the  Ohio  River  at  East  Cairo,  Ky. ;  free  wagon 
bridge  across  the  Cumberland  River  near  the  city  of  Nashville,  Tenn. ;  bridge  of 
the  Ohio  River  Railroad  Company  across  Great  Kanawha  River  near  Point  Pleasant, 
W.  Va. ;  bridge  across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Isle 
Park  with  the  mainland ;  international  bridge  of  the  Sault  Sainte  Marie  Bridge 
Company  across  Sainte  Marie  River;  bridge  of  the  Nebraska  Railway  Company 
across  Missouri  River  at  Nebraska  City,  308 ;  combined  railway  and  wagon  bridge 
of  the  Omaha  and  Council  Bluffs  Railway  and  Bridge  Company  across  Missouri 
Biver  between  Omaha,  Nebr.,  and  Council  Bln£Q»,  Iowa;  bridge  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  between  the  city  of  New 
York  and  Long  Island ;  bridge  of  the  Ohio  Valley  Railway  Company  across  the 
Tradewater  River,  Ky. ;  bridge  of  the  Sioux  City  Bridge  Company  across  the  Mis- 
souri River  at  Sioux  Cit\%  Iowa ;  highway  brid^  of  the  Central  Railway  and  Bridge 
Company  of  Newport,  Ky.,  across  the  Ohio  River,  between  Cincinnati,  Ohio,  and 
Newport,  Ky. ;  bridges  of  the  Georgia  Pacific  Railroad  Company  across  the  Sun- 
flower and  Yazoo  nvers;  high  bridge  across  the  Mississippi  River  at  Dubuque, 
Iowa;  bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio  River, 
near  the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pa. ;  bridge  of  the  Georgia 
Pacific  Railway  Company  across  the  Tombigbee  River  at  Waverly,  Miss. :  bridge 
of  the  Memphis  and  Charleston  Railroad  Company  across  the  Tennessee  River  at 
Chattanooga,  Tenn. ;  bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge 
Company  across  the  Mississippi  River  at  Memphis,  Tenn.,  309. 

INTERFERENCES  WITH  NAVIGATION  BY   BRIDGES,    CAUSEWAYS,    AND 
OTHER  STRUCTURES 309 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS 310 

MISCELLANEOUS. 

LT  CHARGE  OF  MaJ.   G.   J.  LTDECKBR,  CORPS  OF  EkOINEBRS— 

Washington  Aqueduct,  increasing  the  water  supply  of  the  city  of  Washington,  D. 
C,  310;  erection  of  fish-ways  at  the  Great  Falls  of  the  Potomac,  312. 

Ih  CHARGE  OP  Col.  John.M.  Wilson,  U.  S.  A.— 

Improvement  and  care  of  pul^lio  buildings  and  g^ronnds  in  the  District  of  Columbia, 
313;  underground  telegraph  and  telephone  lines,  Washington  Monument,  313. 

C0H8TRUCTION  AND  IMPROVEMENT  OP  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK 314 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Aimiial  water  levels;  printing  and  distribation  of  charts 316 

MILITARY  AND  GEOGRAPHICAL  MAPS 316 

RECONNAISSANCES  AND  EXPLORATIONS. 

Oflcen  on  dut^  in  military  divisions  and  departments,  316,  317 :  operations  in  Divis- 
ion of  the  Missouri,  Department  of  the  Columbia,  Division  ot  the  Pacific,  and  De- 
partment of  Platte,  317 ;  estimate  of  funds  required,  31B. 
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OFFICE  OP  THE  CHIEF  OP  ENGINEERS. 
Officers  in  charge  of  divisions :il9 

STATEMENT  SHOWING  BANK  AND  DUTIES  OP  OFFICERS 320 

APPENDIX  No.  1. 

REPORT  OF  MAJ.  WILLIAM  E.  KING,  CORPS  OF  ENGINEERS. 

.  Post  of  Willets  Point,  N.  T.,  346;  Engineer  School  of  Application,  347;  Battalion 
of  Engineers,  349 ;  -Recraiting,  350 ;  Experiments,  351 ;  Engineer  Depot,  Pablie 
Baildwgs  and  Constmctions,  Depot  property,  355 ;  Work  of  the  depot,  stalement 
of  fbndl,  356;  Appendixes,  357. 

RIVERS  AND  HARBORS,  ETC. 

APPENDIX  A. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvkmbnts. — Lnbeo  Channel,  Me.,  374 ;  Moose-a-beo  Bar,  Me.,  376:  Narrai^iia^as 
River,  Me.,  378;  Bangor  Harbor  and  Penobscot  River,  Me.,  379;  Belfast  Harlxir, 
Me.,  381 ;  Rockland  Harbor,  Me.,  384 ;  Portland  Harbor,  Me.,  385 ;  channel  in  Back 
Cove,  Portland,  Me.,  387 ;  breakwater  at  month  of  Saco  River,  Me.,  389 ;  Saco  River, 
Me.,  390;  Kennebnnk  River,  Me.,  392;  York  Harbor,  Me.,  393;  Portsmouth  Har- 
bor, N.  H.,  394  ;  Cocheco  River,  N.  H.,  396 ;  harbor  of  refnge  at  Little  Harbor,  N.  H., 
397. 

ExAMiNATioKS  AND  SURVBTS.—Bayodnce  [Bagadaoe]  River,  Me.,  between  the  towns 
of  Penobscot  and  Brooks ville,  398;  Camden  Harbor,  Me.,  403;  Rockport  Harbor, 
Me  ,  407 ;  Kennebec  River,  Me.,  at  Bath,  and  from  Angasta  to  lower  end  of  Perkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bucksport  Narrows,  425. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements.— Newbnryport  Harbor,  Mass.,  433 ;  Merrimac  River.  Mass.,  436 ;  Ips- 
wich River,  Mass.,  438 ;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  439 ;  Glou- 
cester Harbor,  Mass.,  442;  Lynn  Harbor,  Mass.,  445;  Boston  Harbor,  Mass.,  447; 
Maiden  River,  Mass.,  45K;  Hingham  Harbor,  Mass.,  456;  Scitnate  Harbor,  Mass., 
458;  Plymonth  Harbor,  Mass.,  459;  Provincetown  Harbor,  Mass.,  462. 

Examinations  and  8URyBYs.~Mancnester  Harbor,  Mass.,  463 ;  Winthrop  Harbor, 
Mass.,  468;  Daxbnry  Harbor,  Mass.,  472;  Weimeet  Harbor,  Mass.,  476. 

APPENDIX  O. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refnge  at  Hyannis,  Mass.,  484;  harbor  of  refnge  at 
Nantncket,  Mass.,  486;  Wood's  Uoll  Harbor,  Mass.,  488;  Wareham  Harbor,  Mass., 
489;  WestportHarbor,  Mass.,  491;  Taunton  River,  Mass.,  492 ;  WarrenRiver,R.  I., 
494;  Pawtncket  River,  R.  I.,  496:  Providence  River  and  Narragansett  Bay,  R.  I., 
498;  removal  of  Green  Jacket  Snoal,  Providence  River,  R.  I.,  600;  Newport  Har- 
bor, R.  I.,  502 ;  harbor  of  refuge  at  Block  Island,  B.  I.,  504 ;  Little  Narragansett 
Bay,  R.  I.  and  Conn.,  508 ;  Pawcatuck  River,  R.  L  and  Conn.,  509 ;  harbor  of 
refuge  at  Stonington,  Conn.,  511. 

Examinations  and  surveys.— New  Bedford  Harbor,  Mass.,  513;  Taunton  River, 
Mass.,  515. 
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APPENDIX  D. 
REPORT  OP  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

iMPRO^nBMXNTS. — Thames  River,  Conn.,  521 ;  New  London  Harbor,  Conn.,  525 :  Con- 
necticut River,  Mass.  and  Conn.,  527 ;  Clinton  Harbor,  Conn.,  53d :  New  Haven 
Harbor,  Conn.,  540 ;  breakwater  at  New  Haven,  Conn.,  544 ;  Milford  Harbor.  Conn., 
548;  Hoasatonic  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rook 
Harbor,  Conn.,  558;  Sonthport  Harbor,  Conn.,  561 ;  Norwalk  Harbor,  Conn.,  562; 
Stamford  Harbor,  Conn.,  564 ;  Port  Cheeuter  Harbor,  N.  Y.,  567 ;  Mamaroneok  Har- 
bor, N.  Y.,  569;  Echo  Harbor,  New  Rochelle,  N.  Y.,  570;  New  Roohelle  Harbor, 
N.  Y.,  572;  East  Chester  Creek,  N.  Y.,  574;  Greenport  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  Flushing  Bay,  N.  Y.,  581 ;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  583. 

APPENDIX  B. 
REPORT  OF  LIEUT.  COL.  WALTER  McFARLAND,   CORPS  OF  ENGINEER. 

IMFKOYSMENTS.— Hudson  River,  N.  Y.,  588 ;  Harbor  of  Sangerties,  N.  Y.,  594 ;  Har- 
bor at  Rondout,  N.  Y.^96;  Harlem  River,  N.  Y.,  598  ;  removing  obstructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  ;  Newtown  Creek,  N.  Y.,  606 ;  Butter- 
milk Channel,  N.  Y.,  610 ;  Gowanus  Bay,  N.  Y.,  613 :  New  York  Harbor,  617 ; 
Sheepshead  Bay,  N.  Y.,  624 ;  Harbor  at  Canarsie  Bay,  N.  Y.,  627 ;  Sumpawanus  In- 
let, K.  Y.,  629;  channel  between  Staten  Island  and  New  Jersey,  631 ;  Karitan  Bay, 
N.  J.,  633 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 637. 

Examinations  and  survky.— Spring  Creek,  N.  Y.,  638;  Hudson  River,  N.Y.,  be- 
twew  New  Baltimore  and  Coxsackie,  640. 

APPENDIX  F. 

REPORT  OP  CAPT.  GEORGE  McC.  DERBY,  CORPS  OP  ENGINEERS. 

iMPROYKMBNTS.— Passaic  River,  N.  J.,  645;  Elizabeth  River,  N.  J.,  648;  Rahway 
River,  N.  J.,  649;  Woodbridse  Creek,  N.  J.,  650 ;  Raritan  River,  N.  J.,  652:  South 
River,  N.  J.,  657;  Cheesequakes  Creek,  N.  J.,  661;  Keyport  Harbor,  N.  J.,  662; 
Mattawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  6d5;  Manasqnan  River,  N. 
J.,  667. 

APPENDIX  G. 
REPORT  OP  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OP  ENGINEERS- 

IxPBOVEMBNT.— Delaware  River,  Pa.  and  N.  J.,  669;  Prankford  Creek,  Pa.,  698; 
Schnylkill  River,  Pa.,  699;  ice-harbor  at  Marcus  Hook.  Pa.,  701:  ice-harbor 
at  the  head  of  Delaware  Bav,  Del.,  704;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  DeL,  705;  harbor  at  Delaware  Breakwater,  Del.,  707 ;  Rancocas 
River,  N.  J.,  708 ;  Woodbury  Creek,  N,  J.,  710 :  Mantua  Creek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River.  N.  J.,  712;  Cohansey  Creek,  N.  J.,  714;  removal  of 
wreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vesoels  or  craft  ob- 
structing or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
717 ;  Umted  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
Philadelphia,  Pa.,  718. 

Examinations  and  survet.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,  724. 

APPENDIX  H. 

REPORT  OP  MR.  WILLIAM  P.  SMITH,  UNITED  STATES  AGENT. 

IMPBOVKMENTS.— Maurice  River, N.  J.,  738;  Wilmington  Harbor,  Del.,7.'«>;  ice-har- 
bor at  New  Castle, Del., 740;  Duck  Creek,  Del., 741;  Saint  Jones  River,  Del.. 742; 
Miroillion  Creek.  Del., 743 ;  Broadkiln  River,  Del.,  744  ;  Indian  River.  Del.,  744 ;  in- 
land water-way  from  Chiucoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
DeL, 745 ;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md..  746 ;  Chester 
River  at  Kent  island  Narrows,  Md.,  747 ;  Corsica  Creek,  Md.,  747 ;  Choptank  River, 
Md.,748 ;  Nanticoke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
750 ;  Wicomico  River,  Md.,  751 ;  Upper  Thoroughfare  between  DeiPa  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.,  752 ;  removing  sunken  vessels  or  craft  ob- 
^tmciing  or  endangering  navigation,  753. 
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PART    II, 

APPENDIX  I. 

REPORT  OP  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IHPROVBMENTS.—Patapsoo  RivoF  and  channel  to  Baltimore.  Md.,  756;  Annapolis 
Harbor,  Md.,  761 ;  James  River,  Va.,  761 ;  harbor  of  Norfolk,  and  its  approaches, 
Va.,  766  J  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort  Norfolk,  Va.,  767 ;  Archer's  Hope  River,  Va., 
768;  Appomattox  River,  Va.,  768;  North  Landing  River,  Va.  and  N.  C,  770:  Car- 
ritaok  Sound,  Coa^jok  Bay,  and  North  River  Bar,  N.  C,  770:  Blackwater  River, 
Va.,  77*2;  Nottaway  River,  Va.,  773;  Meherrin  River,  N.  C,  773 ;  Edenton  Bay,  N. 
C,  773 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
774. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

IMPROVEBIENTS.— Potomac  Rivcr  at  Washington,  D.  C.,777;  reconstruction  of  the 
Aqueduct  Bridge,  Georgetown,  D.  C,  789 ;  bridge  across  the  Eastern  Branch  of 
the  Potomac  River,  D.  C,  795;  Shenandoah  River,  W.  Va.,  804;  wharf  at  Forb 
Monroe,  Va.,  804. 

Survey. — James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX  K,  • 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements. — Channel  at  Mount  Vernon,  Va.,  813;  Neabsco  Creek,  Va.,  814; 
Breton  Bay,  Leonardtown,  Md.,  815;  Nomini  Creek,  Va.,816:  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md»  818 ;  Rappahannock  River,  Va.,  819;  Totusky  River, 
Va.,  824 ;  Urbana  Creek,  Va.,  825 ;  Mattaponi  River,  Va.,  826  ;  Pamuuky  River, 
Va.,  828;  York  River,  Va.,  830;  Chicahominy  River,  Va.,  832 ;  Staunton  River, 
Va.,  834 ;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  8:58 ;  Roanoke 
River,  N.C.,  840;  French  Broad  River,  N.  C,  843;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  845. 

Examination  and  survey.— Patuxent  River,  Md.,  from  Benedict  to  HUI's  Land- 
ing, 846. 

APPENDIX  L. 

REPORT  OF  CAPT.  T^ILLIAM  H.  BIXBY.  CORPS  OF  ENGINEERS. 

Improvements.— Pamlico  and  Tar  rivers,  N.  C,  854 ;  Contentnia  Creek,  N.  C,  858  j 
Trent  River,  N.  C,  8©;  Nense  River  N.  C,  866 :  Inland  water-way  between  New 
Berne  and  Beaufort,  N.  C,  871 ;  Harbor  at  Beanfort,  N.  C,  875 ;  Inland  water-way 
between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound,  882;  New 
River  N.  C,  885;  Black  River,  N.  C,  889;  Cape  Feai  River,  N.  C,  893;  Waccemaw 
River,  S.  C,  912 ;  Yadkin  River,  N.  C,  917 ;  Great  Pee  Dee  River,  8.  C,  920 ;  Harbor 
at  Georgetown,  S.  C,  925;  Winyaw  Bay,  S.  C,  929;  Santee  River,  S.  C,  933; 
Wateree  River,  S.  C,  939;  Congaree  River,  S.  C,  943. 

Examinations  and  Surveys.— Yadkin  River,  N.  C,  from  the  South  Carolina  line  to 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 

APPENDIX  M, 
REPORT  OF  FIRST.  LIEUT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Charleston  Harbor,  S.  C,  970 ;  Wappoo  Cut,  S.  C,  980 ;  Ashley 
River,  S.C.,983;  Edisto  River,  S.  C,  985;  Salkiehatchie  River^  aC,  987;  remov- 
ing sunken  vessels  or  craft  obstructinfl:  or  endangering  navigation,  990. 

Examinations  and  surveys.— North  fbrk  of  the  Edisto  River,  S.  C,  in  the  counties 
of  Orangeburffh  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edisto 
and  Ashepoo  nvers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at 
or  near  Feu  wick's  Island,  S.  C,  997. 
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APPENDIX  K 

EEPORT  OP  FIRST  LIEUT.  0.  M.  CARTER,  CORPS  OP  ENGINEERS.       ^ 

IMPROYBMSNTS. — SaTannah  Harbor  and  Riyer,  Ga.,  1005 ;  Savannah  River,  between 
Savannah  and  Aagnata,  Ga.,  1026;  Savannah  River,  above  Angnsta,  Ga.,  1030; 
Somley  Mareh,  Ga.,  1033;  Altamaha  River,  Ga.,  1035;  Dobov  Bar,  Ga.,  1041 ;  Bnins- 
▼ick  Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

ExAMiXATioxs  AND  SUBVEYS. — Savannah  River  from  Cross  Tides  above  Savannah  to 
the  bar,  with  a  view  to  obtaining  28  feet  of  water  in  the  channel,  1056:  Jekyl 
Creek,  Ga.,  1073. 

APPENDIX  O, 

REPORT  OP  CAPT.  WILLIAM  M.   BLACK,  CORPS  OP  ENGINEERS. 

IHPBOVKJIBNTS.— St.  Jobu's  River,  Fla.,  1079;  Volusia  Bar,  Pla.,  1088;  Upper  St 
John's  River,  Fla.,  1090;  Northwest  entiance  Key  West  Harbor,  PJa.,  1092;  Ca- 
loosahatchie  River,  Fla.,  1093;  Pease  River,  Fla.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Ba>,  Fla.,  1112j  Withlacoochee  River,  Fla.,  1114 ;  harbor  at  Cedar  Keys, 
Fla.,  1116;  Suwanee  River,  Fla.,  1118;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1122. 

ExAjiuNATiONS  AND  SURVKTS.—Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
oater  bar,  1123 ;  Punta  Rassa  Harbor,  Fia.,  1154. 

APPENDIX  P. 

REPORT  OP  CAPT.  R.  L.  HOXIE,  CORPS  OP  ENGINEERS. 

IxPROVEMENTS. — Apalaohicola  River,  Fla.,  1159 :  Apalachicola  Bay,  Fla.,  1160 ;  La 
Orange  Bayou,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Choctawhatchee  River, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1169;  Oconee 
River,  Ga.,  1170;  Oomulgee  River,  Ga.,  1173;  Oostenaula  and  Coosa wattee  rivers, 
Ga.,1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
River,  Ga.  and  Ala.,  1181 ;  Tallapoosa  River,  Ala.,  1184 ;  Cahawba  River,  Ala., 
1185;  Alabama  River^  Ala.,  1187;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  1189 ;  resurvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 
REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMPBOVKMENTS.— Mobile  Harbor,  Ala.,  1193;  Black  Warrior  River,  from  Tuscaloosa 
to  Daniel's  Creek,  Ala.,  1198 ;  Warrior  River,  Ala.,  1200 ;  Tombigbee  River,  from 
Fulton  to  Vienna,  1204;  Tombigbee  River,  below  Vienna.  1206;  Noxubee  River. 
Miss.,  1208 ;  Pascagoula  River,  Miss.,  1210;  Harbor  at  Biloxi  Bay,  Miss.,  1214 ;  Pearl 
River,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
Jsckson  to  Carthage,  1218;  Pearl  River,  Miss.,  below  Jackson,  1221. 

£xAHiNATiON  AND  SURVEY. — Tombigbee  River,  to  ascertain  what  improvement  is 
neeesBary  to  make  said  river  continuously  navigable  fh>m  Vienna,  Ala.,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa;  the  Tombig- 
iKe  River  from  its  mouth  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bddge,  1227.. 

APPENDIX  R. 
REPORT  OP  CAPT.  W.  L.  FISK,  CORPS  OP  ENGINEERS. 
hrsFBcnoN.-^Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  S. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OP  ENGINEERS. 

Improvements. — ^Tchefuncte  River  and  Bogue  Falia,  La.,  1243 ;  Tangipahoa  River,  La», 
1245;  Tickfaw  River,  La.,  1246;  Amite  River,  La.,  1247:  Bayou  La  Fourche,  La., 
hM8 ;  Bayou  Terrebonne,  La.,  1250 ;  Bayou  Black,  La,  1251 ;  Bayou  Techo,  La.,  1253 ; 
connecting  Bayou  Teche  with  Grand  Lake  at  Charenton,  La.,  1253 ;  Bayou Courta- 
bleau.  La.,  1254 ;  Calcasieu  River  and  Pass,  La.,  1256 ;  Bayou  Pierre.  Miss.,  1258 ;  Sa- 
bine River,  La.  and  Tex.,  1259 ;  Neches  River,  Tex.,  1260 ;  Sabine  Pass,  Tex.,  1261. 
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APPENDIX  T. 

REPORT  OP  MAJ.  O.  H.  ERNST,  CORPS  OP  ENGINEERS. 

iMPROVEMBNTS.—EntraDce  to  Galveston  Harbor,  Tex.,  1265 ;  sbip-chanDel  in  Galves- 
ton Bay,  Tex.,  1279  5  Trinity  River,  Tex.,  1285;  Bnffalo Bayou,  Tex.,  1286;  month  of 
Brazos  River,  Tex.,  1291 ;  Pass  Cavallo  Inletto  Matagorda  Bay,  Tex.,  1301 ;  Aransaa 
Pass  and  Bay,  np  to  Rockport  and  Corpus  Christi,  Tex.,  1307 ;  harbor  at  Brazoe 
Santiago,  Tex.,  1320. 

APPENDIX  U. 

REPORT  OP  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS. 

IMPROVBMBNTS.—Red  River,  La.  and  Ark.,  1331 ;  Cypress  Bayou,  Tex.  and  La.,  i:M:i; 
Onaohita  and  Black  Rivers,  Ark.  and  La.,  1346;  Bayon  IVArbonne,  La.,  1349: 
Bayon  Bartholomew,  La.  and  Ark.,  1351 ;  Bayou  BoBuf,  La.,  1353 ;  Tensas  River  and 
Bayou  Macon,  La.,  1354;  Big  Black  River,  Miss.,  1356;  Yazoo  River,  Miss.,  1359; 
Tcbnla  Lake,  Miss.,  1361;  Yaflabusha  River,  Miss.,  1362;  Tallahatchee]^lver,Mi88., 
1363;  Steele's  Bayou,  Miss.,  1364 ;  Big  Sunflower  River,  Miss.,  1365;  Big  Hatchee 
River,  Tenn.,  1367;  Forked  Deer  Klver,Tenn.,  1369;  water-gauges  on  the  Misaia- 
sippi  River  and  its  principal  tributaries,  1370. 

APPENDIX  V, 

REPORT  OP  CAPT.  H.  S.  TABER,  CORPS  OP  ENGINEERS. 

Improvbmbhts.— Red  River  above  Fulton,  Ark.,  1375 ;  Little  Red  River,  Ark.,  1377 
removing  obstrnotions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  River,  Ark.,  1380 
Petit  Jean  River,  Ark.,  1400 ;  Fonrche  River,  Ark«,  1402 ;  Wbite  River,  Ark.,  1403 
Black  River,  Ark.  and  Mo.,  1413;  St.  Francis  River,  Ark.,  1414. 


PART   III, 

APPENDIX  W, 
REPORT  OP  MAJ.  A.  M.  MILLER,  CORPS  OP  ENGINEERS. 

Improvkmbnts. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers, 
1419 ;  Mississippi  River  between  tbe  Ohio  and  Illinois  rivers,  1422 ;  Gasconade  River, 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  1450. 

Examinations  and  survey. —Mississipoi  River,  at  Rush  Island  Bend  and  Ivy  Land- 
ing, 111.,  1452;  Kaskaskia  River,  from  New  Atnens  to  its  mouth,  1453. 

APPENDIX  X. 

REPORT  OP  CAPT.  E.  H.  RUPPNER.  CORPS  OP  ENGINEERS. 

Improvement.— Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of 
the  Illinois  River,  1461. 

APPENDIX  Y. 

REPORT  OP  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

IMPROVEMENTS.—Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats, 
1471 ;  Misisssippi  River  from  Des  Moines  Rapids  to  mouth  of  tbe  Illinois  River, 
1479;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids,  14ti0;  Des  Moines 
Rapids,  Mississippi  River,  1518 ;  operating  and  care  of  Des  Moines  Rapids  Canal, 
1521 ;  Dry -dock  at  Des  Moines  Rapids  Canal,  1527 ;  ice-harbor  at  Dubnqne,  Iowa., 
1529;  harbors  of  refuge  on  Lake  Popin,  at  Lake  City,  Minn.,  1529;  harburs  of 
refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  1532. 
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APPENDIX  Z, 

BEPOBT  OF  MAJ.  CHABLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improtsxents. — ^Preseryfttion  of  the  Falls  of  St.  Anthony.  Minn.,  1536;  Constrnotion 
of  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island^  Minn.,  1536 ;  Missis- 
sippi River  above  the  Falls  of  St.  Anthony,  Minn.,  1537;  reservoirs  at  headwaters 
of  the  Mississippi  River,  1539 ;  Chippewa  River,  including  Telle  w  Banks,  Wis.,  1542 ; 
St  Croix  River,  Wis.  and  Minn.,  1547;  Minnesota  Biver,  Minn.,  1551 ;  Bed  Biver  of  tbe 
Kortb,  Minn,  and  Dak.,  1552:  constrnotion  of  look  and  dam  at  Goose  Bapids,  Bed 
Stverofthe  North,  Minn,  and  Dak.,  1555;  survey  for  reservoirs  at  the  sources  of 
the  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555 ;  Missonrl  River  from 
8ioiix  City,  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  Yellowstone  River,  Mont,  and  Dak., 
1559. 

Examinations  and  surveys.— Mississippi  River  between  Saint  Paul  and  St.  An- 
thony's Falls,  Minn.,  1560 ;  Minnesota  Kiver,  with  a  view  to  its  improvement  by 
locks  and  dams,  1571 ;  Red  River  of  the  North,  Minn.,  Arom  Moorhead  to  Fersus 
Fidls,1584.         '  * 

APPENDIX  A  A. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

Improvsments.— Tennessee  River,  1591;  French  Broad  River,  Tenn.,  1602;  Little 
Tennessee  River,  Tenn.,  1604 ;  Hiawassee  River,  Tenn^  1605;  Clinch  River,  Tenn., 
1606;  Duck 'River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ky.,  1611;  South 
Fork  of  Cnmberland  River,  Ky.,  1633 ;  Caney  Fork  River,  Tenn.,  1634. 

Examination  and  subvbt,— 43beiPs  [Obey's]  River  from  the  point  where  improve- 
ments have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636; 
Bear  Creek,  Miss,  and  Ala.  £Big  Bear  Creek,  Miss,  and  Ala.],  1639. 

APPENDIX  B  B. 
BEPOBT- OF  LIEUT.  COL.  WILLIAM  E.  MEBBILL,  COBPS  OF  ENGINEEBS. 

Impbovements.— Ohio  Biver,  1644 ;  operating  and  oare  of  Davis  Island  Dam,  Ohic 
River,  1670 ;  Monongahela  Biver,  W.  Va.  and  Pa.,  1676 ;  operating  and  oare  ol 
loelc  and  dam  No.  9,  Monongahela  Biver,  1078;  Allegheny  Biver,  Pa.,  1680:  lock 
and  dam  at  Kerr's  Island,  Allegheny  Biver,  1682 :  ice-harbor  at  month  of  Mus- 
kiognm  Biver,  Ohio,  1683 ;  operating  and  oare  of  tne  locks  and  dams  on  the  Mus- 
kingum Biver,  Ohio,  1684. 

ExAioNATiONS  AND  saRyBT8.~Ohio  Biver,  near  the  city  of  Evansville,  Ind.,  to  de- 
tennine  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel 
of  the  river  in  front  of  uiat  city,  1715 ;  Big  Hockhocking  Biver,  Ohio,  ftom  its 
mouth  to  Coolville,  1719. 

APPENDIX  0  0. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

hfPROVZMKNTB.— Falls  of  the  Ohio  woA  enlargement  of  Louisville  and  Portland 
Canal,  Louisville.  Ky.,  1723:  Indiana  Chute,  FaUb  of  the  Ohio  River,  1727;  operat- 
iog  and  care  of  tne  Louisville  and  Portland  Canal.  1728;  Wabash  River,  Ind.  and 
IlL,  1738 ;  White  River,  Ind.,  1745 ;  Tradewater  River,  Ky.,  1747. 

APPENDIX  D  D. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORP  OF  ENGINEERS. 

Imfbovkmknts.— Great  Kanawha  River,  W.  Va.,  1749 :  operating  and  care  of  locks 
and  dams  on  the  Great  Kanawha  River,  W.Va.,  1756;  harbor  of  refuge  at  month 
of  Great  Kanawha  River,  W.Va.,  1759 ;  Elk  River,  W.  Va.,  1760 ;  New  River,  Va. 
and  W.  Va.,  1760. 

Examinations. — Gauley  River  and  Meadow  River,  W.  Va.,  1761. 
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APPENDIX  B  E. 
REPORT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OP  ENGINEERS. 

Improvements. — Kentacky  River,  Ey.,  1770 ;  operatinfi^  and  keeping  in  repair  locks 
aud  dams  on  the  Kentucky  River,  Ky.,  1775;  Biiic  Sandy  River,  W.  Va.  and  Ey., 
1766;  Gnyandotte  River,  W.  Va.,  1791;  Little  Kanawha  River,  W.  Va.,  1792; 
BuckhannoQ  River,  W.  Va.,  1794. 

Examinations  and  surveys.— Lonisa  [Levisa]  Pork  of  Sandy  River,  Va.,  1795; 
Salt  River,  Ey.,  1798. 

APPENDIX  F  F. 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Dulntb,  Minn.,  1803;  harbor  at  Superior  Bay  and  St 
Louis  Bay,  Wis.,  1809;  harbor  at  Agate  Bay,  Minn.,  1812;  harbor  at  Grand  Marais, 
Minn.,  1814. 

APPENDIX  G  G- 
REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OP  ENGINEERS.     . 

Improvements.— Ashlaad  Harbor,  Wis.,  1817;  Ontanagon  Harbor,  Mich..  1819; 
Eagle  Harbor,  Mich.,  1821 ;  establishment  and  maintenance  of  harbor-lines  m  Port- 
age Lake,  Mich.,  1822;  Marquette  Harbor,  Mich.,  1831:  harbor  of  refuge.  Grand 
Marais,  Mich.,  1832;  Manisticjne  Harbor,  Mich.,  1835;  Cedar  River  Harbor,  Mich., 
1835 ;  Menomonee  Harbor,  Mich,  and  Wis.,  1837 ;  Oconto  Harbor,  Wis.,  1839 ;  Pen- 
sankee  Harbor,  Wis.,  1841 ;  Green  Bay  Harbor,  Wis.,  1842 ;  harbor  of  refage  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  1844 ;  Ahnapee  Harbor,  Wis.,  1846 ;  Kewaunee 
Harbor,  Wis.,  1848;  Two  Rivers  Harbor,  Wis.,  1850;  Manitowoc  Harbor,  Wis., 
1851 ;  Sheboygan  Harbor,  Wis.,  1853 ;  Port  Washington  Harbor,  Wis.,  1856. 

APPENDIX  H  H. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refoge,  Milwaukee  Bay,  Wis.,  1859 ;  Milwaukee  Har- 
bor, Wis.,  1862;  Racine  Harbor,  Wis.,  1865 ;  Kenosha  Harbor,  Wis.,  1866;  Wauke- 
gan  Harbor,  111.,  1867;  Fox  and  Wisconsin  rivers.  Wis.,  1869;  operating  and  care  of 
locks  and  dams  on  the  Fox  and  Wisconsin  rivers.  Wis.,  1878 ;  Chicago  Harbor,  HI., 
18»6;  Calumet  Harbor,  HI.,  1888;  Illinois  River,  111.,  1889;  Calumet  River,  111.  and 
Ind.,  1896;  surveys  for  Hennepin  Canal,  1898. 

APPENDIX  I L 

REPORT  OF  MAJ.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  1899 ;  Frank- 
ford  Harbor,  Mich.,  1901 ;  harbor  of  refuge  at  Portage  Lake,  Mich.,  1903;  Man- 
istee Harbor,  Mich^  1^^  Ludington  Harbor,  Mich.,  1905;  Pentwater  Harbor, 
Mich.,1907 ;  White  Kiver  Harbor,  Mich.,1908 ;  Muskegon  Harbor,  Mich.,1910 ;  Grand 
Haven  Harbor,  Mich.,  1911 :  Black  Lake  Harbor,  Mich.,  1913;  Saugatuck  Harbor, 
Mich.,  1914;  South  Haven  Harbor,  Mich.,  1916;  Saint  Joseph  Harbor,  Mich.,  1917 
Michigan  City  Harbor,  Ind.,  1919. 

APPENDIX  J  J. 

REPORT  OP  LIEUT.  COL.   O.  M.   POE,  CORPS  OF  ENGINEERS. 

Impronements.— St.  Mary's  Falls  Canal  and  River,  Mich.,  1924;  operating  and  care 
of  St.  Mary^s  Falls  Canal,  Mich.,  19tJ7  ;  Dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
1D5:};  Hav  Lake  Channel,  St.  MaryV  River,  Mich.,  1954;  harbor  at  Sheboygan, 
Mich.,  19^8;  harbor  at  Thunder  Bay,  Mich.,  1961;  harbor  at  Au  Sable,  Mich.,  1962; 
Saginaw  Kivcr,  Mich.,  1963;  harbor  of  refage  at  Sand  Beach,  Lake  Huron,  Mich., 
19t>d;  steam-launch  or  tug  for  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
1972 :  ice-harbor  of  refage  at  Belle  River,  Mich.,  1972;  Clinton  River,  Mich.,  1973; 
St.  Clair  Flats  Canal,  Mich.,  1975 ;  operating  and  care  of  St.  Clair  Flat«  Canal, 
Mich.,  1976;  Grosse  Point  Channel,  Mich.,  1978;  Detroit  River,  Mich.,  1978. 
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APPENDIX  K  K, 
.  KEPORT  OP  MAJ.  L.  COOPER  OVERMAN,  CORPS  OP  ENGINEERS. 

IiCPBOVSMBNTS. — Monroe  Harbor,  Mich.,  1981 ;  Toledo  Harbor,  Ohio,  19d3 ;  Port  Clin- 
toQ  Harbor,  Ohio,  1986 ;  Sandosky  City  Harbor,  Ohio,  1988 ;  Sandaaky  River,  Ohio, 
1996;  Hnron  Harbor,  Ohio,  1997;  Vermillion  Harbor,  Ohio,  1998:  Black  River 
Harbor,  Ohio,  1999 ;  Kooky  Kiver,  Ohio,  2001 ;  Cleveland  Harbor,  Ohio,  2001 ;  Fair- 
port  Harbor,  Ohio,  2011 ;  Ashtabula  Harbor,  Ohio,  2013 ;  Conneaut  Harbor,  Ohio, 
2015. 

APPENDIX  L  L. 
REPORT  OP  CAPT.  FREDERICK  A.  MAHAN,  CORPS  OP  ENGINEERS. 

Improvements.— Erie  Harbor,  Pa.,  2017;  Dankirk  Harbor,  N.  Y.,  2024;  Buffalo 
Harbor,  N.  Y.,  2028;  Niagara  River,  N.  Y.,  2056 ;  Wilson  Harbor,  N.  Y.,  2057;  Olcott 
Harbor,  N.  Y.,  2059 ;  Oak  Orchard  Harbor,  N.  Y.,  2062. 

EiAMiXATioN  ASD  SuRVBY.—Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  between 
Black  Rock  and  Tonawanda,  with  a  view  to  a  16-foot  channel,  2064. 

APPENDIX  M  M. 

REPORT  OP  CAPT.  CARL  P.  PALFREY,  CORPS  OF  ENGINEERS. 

Ihpbovembnts.— Charlotte  Harbor,  N.  Y.,  2069;  Pnltneyville,  N.  Y.,  2073;  Great 
Sodoa  Harbor,  N.  Y.,  207o;  Little  Sodus  Harbor,  N.  Y.,  2079 ;  Oswego  Harbor,  N. 
Y.,  2084;  Sackett'a  Harbor,  N,  Y.,  2086. 

APPENDIX  N  N, 

REPORT  OP  MAJ.  MILTON  B.  ADAMS,  CORPS  OP  ENGINEERS. 

lMPB0VBMEKTS.~0gden8bnrgh  Harbor,  N.  Y.,  2089  j  Grass  River  (at  Massena),  N.  Y., 
12092;  breakwater  at  Rouse's  Point,  Lake  Champlain,N«  Y.,209:):  Swan  ton  Har- 
bor, Vt.,  2094 ;  breakwater  at  Gk>rdon's  Landing,  Lake  Champlain,  v  t.,  2095 ;  Platts- 
bargh  Harbor,  N.  Y.,2097;  Burlington  Harbor,  Vt.,  2098;  Otter  Creek,  Vt., 2100; 
TicoDderoga  River,  N.  Y.,  2101 ;  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt. ,  2102. 

APPENDIX  O  O. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OP  ENGINEERS. 

Improvements.— Oakland  Harbor,  Cal.,  2105  ;  Redwood  Harbor,  Cal.,  2108 ;  survey  of 
8au  Francisco  Harbor,  San  Pablo  and  Saison  bays.  Straits  of  Carquinez,  and 
months  of  Sacramento  and  San  Joaqnin  rivers,  Cal.,  2108.  ' 

APPENDIX  P  P. 

REPORT  OP  MAJ.  W.  H.  H.  BENYAURD,  CORPS  OP  ENGINEERS. 

Improvements.— Wilmington  Harbor,  Cal.,  2111 ;  San  Diego  Harbor,  Cal.,  2114. 
ExAioxATiox  AND  SuBVSTS.— Entrance  and  enter  bar  at  San  Diego,  Cal.,  2114 ; 
Newport  Harbor,  Cal.,  2118;  San  Pedro  Bay,  Cal.,  2122. 

APPENDIX  Q  Q. 
REPORT  OF  MAJ.  WILLUM  H.  HEITER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaqnin  River,  Stockton  and  Mormon  slongbs,  Cal.,  2129; 
Mokelnmue  River,  Cal.,  2131 ;  Sacramento  and  Feather  rivers,  Cal.,  2132 ;  Peta- 
lama  Creek,  Cal.,  2133;  Humboldt  Harbor  and  Bay,  Cal.,  2135. 
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APPENDIX  R  B. 

fiEPORT  OF  CAFT.  WILLABD  YOUNG,  CORPS  OF  ENGINEERS. 

Improvements. —Month  of  Coquille  River,  Oregon,  2137;  entrance  to  Coos  Bay,  Ore- 
gon, 2141 ;  Umpqua  River,  Oregon,  2144;  entrance  to  Yaquina  Bay,  Oregon,  2146. 
Examination  and  Subvbt.— TulamooiL  Bay  and  Bar,  Oregon,  2150. 

APPENDIX  8  S, 

REPORT  OP  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvrments.— Mouth  of  the  Columbia  River,  Oregon  and  Wash.,  2155;  construe- 
tiou  of  canal  at  the  Cascades,  Columbia  River,  Oregon,  2161 ;  Chehaiis  River,  Wash., 
2174 ;  Skagit,  Steilaquamish,  Nootsack,  Suohomish,  and  Snoqnalmie  rivers.  Wash., 
217C;  ganging  waters  of  the  Columbia  River,  Oregon,  2177. 

Examinations.— Wood  River,  Oregon,  2177 ;  Link  River,  Oiegon,  2179. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements.— Columbia  and  Lower  Willamette  Rivers,  below  Portland,  Oregon, 
2185;  Upper  Willamette  River,  Oregon,  2187;  Upper  Columbia  and  Snake  Rivers, 
Oregon  and  Wash.,  2188;  Lower  Clearwater  River,  Idaho,  2189;  Cowlitz  River. 
Wasli.,  2190. 

PAET    IV. 

APPENDIX  U  U. 

REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  GiLLMORB,  Colonel  of  Engineers,  Bvt.  MaJ.  Gen.  U.  8.  A.  (president  until  his 
death,  April  7,  1888), 

C.  B.  CoMSTOCK,  Lieut.  Col.  of  Engineers,  Bvt.  Brig.  Gen.  U.  S.  A.  (president  from 
April  10, 1888), 

Charles  R.  Sutbr,  Lieut.  Col.  of  Engineers,  U.  S.  A., 

O.  H.  Ernst,  M^jor  of  Euffineers,  U.  S.  A.  (from  May  15, 1888), 

Mr.  Henry  Mitchell,  U.  S.  Coast  and  Geodetic  Survey, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  8.  W.  Ferguson,  Civil  Engineer, 

Mr.  Robert  S.  Taylor, 

C&mmiesioners, 

Report  of  operations  from  July  1  to  Noyembbr  1,  1887^ 

Surveys,  construction,  2191 ;  first  district,  second  district.  2192;  third  district,  2193 ; 
fourth  district,  money  statement,  2194 ;  operation^  in  tne  first  district,  2195 ;  oper- 
ations in  the  second  district,  2203. 

Annual  report  for  thb  fiscal  year — 

Survey  and  examinations,  2214 ;  Ckmatmotion — General  service,  first  district,  2214  ; 
second  district,  tliird  district,  2215 ;  fourth  district,  2217 ;  remarks,  2218 ;  list  of  ap- 
pendices, list  of  plates,  2219;  effect  of  overflow  on  velocity  and  flood  height,  2220; 
elevations  and  descriptions  of  secondary  triangulation  stations,  Cairo  to  Donald- 
sonville,  2^2 ;  geographical  positions  of  tertiary  points,  Keokuk  to  Cairo,  2244  ; 
High-water  marks  of  1888, 2250 ;  low-water  gauge-readings,  1887-88, 2251 ;  table  of 
low-water  soundings  on  bars,  188&-'87, 2251 ;  report  of  committee  on  construction, 
2252 ;  operations  in  the  first  district,  2262 ;  operations  in  the  second  district,  ^70  f 
operations  in  the  third  district,  2276 ;  operations  in  the  fourth  district,  2294. 
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APPENDIX  V  V. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

Charles  R.  Suter,  Lieut.  Col.  of  Engineers,  U.  S.  A.,  presidmtf 
Alex.  MacKbnzis,  Major  of  Engineers,  U.  S.  A., 
0.  H.  Ernst,  Miyor  of  Engineers,  U.  S.  A., 
Mr.  G.  C.  Broadhraj), 
Mr.  Wm.  J.  Broatch, 

C<mmisHoner8, 

Snrreya,  conatmction,  2313;  plant,  saryejs  at  special  localities,  recommendations, 
S314 ;  money  statement,  2315 ;  report  of  the  secretary,  2317 ;  report  of  the  secretary 
on  precise  leveling,  2327 ;  description  of  elevations  and  bench-marks,  2328 ;  phys- 
ical dala,  2355;  report  of  the  president,  2356;  reports  of  operations  by  assistant 


engineers,  2357,  2! 

APPENDIX  W  W. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Beport  of  the  Board  of  Engineers  relative  to  the  constmction  of  certain  bridges 
across  the  Missouri,  Mississippi,  and  Illinois  rivers^  2371 ;  bridge  across  Staten  Isl- 
aod  Sound,  known  as  Arthur  Kill,  2421 ;  report  ot  Board  of  Engineers  on  Senate 
bill  No.  1850,  Fiftieth  Congress,  first  session,  to  authorize  the  construction  of  a  bridge 
across  the  waters  of  Arthur  Kill  at  or  near  the  town  of  Westfield,  Staten  Island, 
2430;  highway  bridge  across  that  part  of  the  waters  of  Lake  Champlain  lying  be- 
tween the  towns  of  f^orth  Hero  and  Albnrgh,  Vt.,  2431  j  bridge  of  the  Kansas  City, 
Topeka  and  Western  Railroad  Company  across  Missouri  River  at  Sibley,  Mo.,  2434; 
bridge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company  across  the 
Ohio  River  at  East  Cairo,  Ky.,  2436 ;  free  wagon  bridge  across  the  Cumberland 
River  near  the  city  of  Nashville,  Tenn.,  2438 ;  bridge  of  the  Ohio  River  Railroad 
Company  across  Great  Kanawha  River,  near  Point  Pleasant,  W.  Va.,  2444 ;  bridge 
across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Island  Park  with  the 
mainland,  2450 ;  international  bridge  of  the  Sault  Sainte  Marie  Bridge  Company 
across  Sainte  Marie  River,  2456;  bridge  of  the  Nebraska  Railway  Company  across 
Missouri  River  at  Nebraska  Citv,  2464 ;  combined  railway  and  wagon  bridge  of  the 
Omaha  and  Council  Bluffis  Railwajr  and  Bridge  Com  pan  v  across  Missouri  River 
between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa,  2467 ;  bridge  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  between  the  city  of 
New  TorK  and  Long  Island,  2470;  bridge  of  the  Ohio  Valley  Railway  Com- 
pany across  the  Tradewater  River,  Ky.,  2472 ;  bridge  of  the  Sioux  City  Bridge 
Compatay  across  the  Missouri  River  at  Sioux  City,  Iowa,  2474 ;  highway  bridge 
of  the  uentral  Railway  and  Bridge  Company  of  Newport,  Ky.,  across  the  Ohio 
River,  between  Cincinnati,  Ohio,  and  Newport,  Ky.,  2480;  bridges  of  the  Geor- 

fia  Pacific  Railroad  Company  across  the  Sunflower  and  Yazoo  rivers,  2485;  high 
ridge  across  the  Mississippi  River  at  Dubuq^ue,  Iowa,  2492 ;  bridge  of  the  Ohio 
Conneoting  Railway  Company  across  the  Ohio  River,  near  the  mouth  of  Cork's 
Bon,  in  AUegheny  County,  Pa.,  2497;  bridge  of  the  €k)orgia  Pacific  Railway  Com- 
pany across  tne  Tombigbee  River  at  Waverly,  Miss.,  2507 ;  bridge  of  the  Memphis 
and  Charleston  Railroad  Company  across  the  Tennessee  River  at  Chattanooga, 
Tenn.,  2510;  bridge  of  the  Kansas  Citv  and  Memphis  Railway  and  Bridge  Company 
across  the  Mississippi  River  at  Memphis,  Tenn.,  2514 :  reports  respecting  interfer- 
ences with  navigation  by  bridges,  causeways,  and  other  structures,  2525. 

APPENDIX  X  X, 

OCCUPANCY  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS,  26b7. 

APPENDIX  Y  Y. 

REPORT  OP  MAJ.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

Imphoyekekts. — ^Washington  Aquednct,  2749 :  increasing  the  water  supply  of  the 
city  of  Washington,  D.  C,  2755;  erection  or  fish- ways  at  the  Great  Falls  of  the 
Potomac,  2766. 

BNG  ss — n  ^  g  ^^^^  ^y  Google 


XVm  •       CONTENTS. 

APPENDIX  Z  Z. 

REPORT  OF  COL.  JOHN  M.  WILSON,  U.  8.  ARMY. 

Improvement  and  care  of  pablio  bnildings  and  groands  in  the  District  of  Colnmbia, 
2769  ;  nndergronnd  wires  for  telegraph  and  telephone  service  to  connect  the  sev- 
eral Departments  and  Bureaus  of  the  Government  in  Washington  City,  2794; 
Washington  Monument,  2799. 

APPENDIX  AAA. 

HEPORT  OP  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Construction  and  improvement  of  roads  and  hridges  in  the  Yellowstone  Na- 
tional Park 2803 

APPENDIX  B  B  B. 

THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Annual  Water  Lbvbls 2807 

Report  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers. 

Issue  of  published  charts 2810 

APPENDIX  CCC. 
EXPLORATIONS  AND  SURVEYS  IN  DIVISIONS  AND  DEPARTMENTS. 

fiEPORT  OF  CaPT.  WiLLLAM  L.   MARSHALL,  CORPS  OF  ENGINEERS. 

Engineer  operations  in  the  Division  of  the  Missourri 5^13 

Report  of  Lieut.  Wiltjam  C.  Langfitt,  Corps  of  Engineers. 

Engineer  operations  in  the  Department  of  the  Colnnihia 2816 

Report  of  Lieut.  Jambs  E.  Runcie,  First  Artillery,  Acting  Engineer  Officer. 
Engineer  operations  in  the  Division  of  the  Pacific 2817 

Report  of  Lieut.  H.  M.  Chittenden,  Corps  of  Engineers. 
Engineer  operations  in  the  Departmentof  the  Platte 2818 

Laws  affecting  the  Corps  of  Engineers,  Fiftieth  Congress,  First  Ses- 
sion, 1887-*88 2921 


Digitized  by  VjOOQIC 


APPENDIXES 


TO   THP 


REPORT  OF  THE  CHIEF  OF  ENGINEERS, 


UNITED    STATES    AEMY. 


(CONTINUED.) 


Digitized  by  CjOOQIC 


Digitized  by  VjOOQIC 


APPENDIX  W- 


REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 
RIVERS— IMPROVEMENT  OP  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS 
OP  THE  ILLINOIS  AND  OHIO  RIVERS— IMPROVEMENT  OF  OSAGE  RIVER, 
MISSOURI  AND  KANSAS,  AND  OF  GASCONADE  RIYER,  MISSOURI. 


SEPOBT  OF  MAJOR  A.  M,  MILLER,  CORPS  OF  ENGINEERS,  OFFICER  129 
CSARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  RemoYlng  snags  and  wrecks  from  the 
Mississippi  and  Missouri  Rivers. 

1  Mississippi  River  between  the  Ohio 
and  Illinois  Rivers. 


3.  Gasconade  River,  Missoori. 

4.  Osage  River,  Missoari  and  Kansas. 


EXAMINATIONS  AND  SURVEY. 

5.  Mississippi  River,  at  Rush  Island  Bend  I  6.  Kaskaskia  River,  from  New  Athens  to 
and  Ivy  Landing,  Illinois.  | .       its  month. 


United  States  Engineer  Office, 

Saint  LouiSj  Mo.y  July  9, 1888. 
Sir:  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
fiscal  year  ending  June  30, 1888,  for  the  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Miller. 


The  Chief  of  Engineers,  XJ.  S.  A. 


Major  J  Corps  of  Engineers, 


W  I. 

REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  AND  MISSOURI 

RIVERS. 

MISSISSIPPI  RIVER. 

The  work  for  the  fiscal  year  consisted  in  the  removal  of  snags  and 
leaning  trees  between  the  mouth  of  Missouri  Eiver  and  Vicksburg, 
Miss.  Owing  to  the  small  amount  of  funds  available  for  this  work  but 
one  snag-boat,  the  jH.  O.  Wright,  was  placed  in  commission. 
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The  Wright  began  work  on  August  6,  and  continued  at  work  until 
October  19,  when  she  was  called  in  and  laid  up  at  Bushberg,  Mo.^  as 
the  funds  on  hand  would  not  warrant  any  further  expenditure. 

The  work  accomplished  in  the  Mississippi  Elver  was  as  follows : 


Name  of  snag-boat. 

Snags  polled. 

Trees 
ont. 

MUes 

Number. 

Weight. 

mn. 

H.  G.Wright 

7d8 

)5.943 

348 

1,792 

The  work  accomplished  by  the  snag-boat«  is  of  great  benefit  to  the 
navigation  of  the  river.  Formerly  the  wreck  of  steam-boats  by  run- 
ning on  snags  was  a  very  frequent  occurrence.  Since  the  snag-boats 
have  been  at  work  it  is  almost  an  unheard-of  occurrence. 

The  annual  changes  taking  place  in  the  channel  of  .the  river  cause 
the  continual  appearance  of  new  snags,  either  by  the  scouring  out  of 
old  ^<  rack-heaps"  in  the  bottom,  or  the  caving  in  of  timber  along  the 
banks,  and  a  constant  and  continual  vigilance  is  required  to  keep  the 
channel  in  a  safe  condition.  However  opinions  may  differ  as  to  the 
utility  of  permanent  improvements  on  rivers  like  the  Mississippi  and 
Missouri,  all  practical  steam-boat  men  agree  that  snag  boat  service  is  an 
undoubted,  immediate,  and  positive  benefit  and  assistance  to  naviga- 
liotty  removing  danger  of  loss,  not  only  to  enormously  valuable  property 
m  the  shape  of  boats  and  merchandise^  but  of  human  life  as  well.  There 
are  other  obstructions  in  the  Mississippi  River  which  are  a  source  of 
dread  and  annoyance  to  pilots.  They  are  the  numerous  wrecks  which 
are  found,  especially  in  the  bad  reaches  of  the  river.  The  amount  of 
funds  available  have  not  justified  the  removal  of  these  obstructions. 
As  tbey  are  permanent  and  stationary,  they  are  of  less  importance  than 
snag8,  but  a  great  benefit  would  be  conferred  on  navigation  by  their 
removal,  and  it  is  earnestly  recommended  that  an  appropriation  of 
$50,000  be  made  for  the  construction  of  a  suitable  vessel  or  wrecking 
boat  for  their  removal.  The  machinery  of  the  old  snag  boat  De  Bv,s9y 
is  partly  available  for  this  purpose,  and  should  be  utilized.^ 

With  the  appropriation  recommended  for  the  fiscal  year  ending  June 
30,  1890,  it  is  proposed  to  continue  the  removal  of  obstructions  as  here- 
tofore. 

ESTIMATES. 

For  rebnildiDg  one  wooden  snag-boat  and  fitting  it  an  for  wrecking  parposes  150, 000 
For  working  expenses  of  two  boats,  eight  montas  eaoli)  at  $4,000  per  month .  64, 000 
For  repairs,  incidental  work,  and  contingencies.... 15,000 

Total 129,000 

Previous  to  the  act  of  March  3, 1879,  separate  appropriations  were 
not  made  for  this  work^  but  a  general  amount  was  appropriated,  to  be 
applied  to  several  streams  as  their  needs  required.  The  appropriations 
made  since  then  are  as  follows  r 

By  act  of^ 

March  3,  1879 IIOO.IMX) 

Jnne  14,  18d0 100,000 

March  3,  1881 80,000 

August  2.  1882 85,000 

Julys,  18ft4 75,000 

August  5,  1856 5«),250 
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Money  statement, 

July  1,  liWT,  amoaQt  available ^^1,074.76 

Jaly  1,  1888,  amount  expended  daring  fiscal  year,  exclnsiTe  of  liabilitiea 
outstanding  July  1,1887 17,302.29 

July  1.  1888,  balance  available 3,772.47 

Amonnt  appropriated  by  act  of  Angnst  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 lf»3, 772. 47 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  129, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  'J  of  river  and 
(      harbor  acts  of  1866  and  1867. 

MISSOURI  RIVER. 

Owing  to  the  small  amoant  of  funds  available  for  this  work,  llie  snag- 
boats  were  not  sent  to  this  river  during  the  year. 

The  work  in  the  Missouri  Elver  should  be  begun  in  the  spring  as 
early  as  the  stage  of  water  will  permit  and  before  the  June  risej  after 
this  has  sabsided  the  low-water  work  should  t>e  done. 

The  benefit  of  the  snag-boat  service  to  the  Missouri  Eiver  is  obvious ; 
the  necessity  for  the  work  has  been  set  forth  in  the  remarks  on  the  Mis- 
mssippi  River.  This  stream  is  peculiarly  liable  to  snags,  as  it  has  a 
constant  tendency  to  change,  and  attacks  its  caving  banks  with  great 
violence. 

With  the  appropriation  recommended  for  the  fiscal  year  ending  June 
30, 1890,  it  is  proposed  to  outfit  the  new  snag-boat  and  work  her  in  the 
river  as  long  as  the  season  and  funds  will  permit. 

ESTIMATES. 

Foroatfitting  and  completing  snag-boat (10,000 

For  operating  boat  six  months,  at  §4,100  per  month..... 24,000 

For  repairs,  incidental  expenses,  etc 10,000 

Total 44,000 

The  first  specific  appropriation  was  made  for  this  improvement  on 
Jane  18, 1878;  previous  to  this  one  appropriation  was  made  to  cover 
the  needs  of  several  streams*  The  appropriations  made,  beginning  with 
that  of  June  18,  1878,  are  as  follows : 

By  act  of— 

Jane  18, 1878 $60,000 

March  3,  1879 60,000 

Jnnel4, 1880 65,000 

March  3,  1881 80,000 

Augn8t2,  1882 65,000 

Joly  6,  1884 50,000 

AagnstS,  1886 22,500 

Money  statements 

July  1,1887,  amoant  available $6,193.54 

Joly  1,  I8R8,  amount  expended  daring  fiscal  year,  exolasiTC  of  liabilities 
outetanding  July  1,  1887 3,445.29 

Jnly  1, 1888,  balance  avaUable 2,748.25 

(  Amoant  that  can  be  profitably  expended  in  fiscal  vear  endin  s  Jane  30, 1890    44 ,  000. 00 
\  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(    harbor  actfl  of  1866  and  1867. 
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W  2. 

IMPROVEMENT  OF  THE  MISSISSIPPI   RIVER   BETWEEN  THE   OHIO  AND 

ILLINOIS  RIVERS. 

PROJECT. 

The  object  of  tbe  improvement  is  to  obtain  a  minimam  depth  at  low 
water  of  6  feet  from  the  mouth  of  the  Illinois  River  to  Saint  Louis,  a 
distance  of  41  miles,  and  8  feet  fh>m  Saint  Lonis  to  the  mouth  of  the 
Ohio  River,  a  distance  of  191  miles,  the  natural  depth  at  low  water 
being  in  many  cases  from  3i  to  4  feet.  The  initial  point  of  the  work 
for  the  lower  portion  is  Saint  Louis,  the  program  being  to  make  tbe 
work  continuous,  working  down-stream  from  that  city.  Work  at  de- 
tached points  has  also  been  carried  on  under  allotments  specially  made 
by  law  for  the  improvement  of  landings  and  the  protection  of  local  in- 
terests. 

The  plan  of  general  improvement  contemplates  a  reduction  of  the 
river  to  an  approximate  width  of  2,500  feet  below  Saint  Louis  (the  nat- 
ural width  being  in  many  cases  from  1  to  1 J  miles)  and  the  protection  of 
the  alluvial  banks  from  erosion.  The  methods  employed  are  to  build 
up  new  banks  with  the  solid  matter  caught  from  the  river  itself  by 
means  of  hurdles,  and  revetment  of  the  banks,  both  new  and  old,  when 
necessary. 

ORGANIZATION. 

The  organization  of  the  engineering  staff  during  the  season  was  as 
follows : 

A  supervising  engineer  was  assigned  to  the  general  supervision  of  all 
the  works  and  of  the  supply  depot ;  his  office  was  in  Saint  Louis,  and 
bis  duties  were  to  advise  and  direct  the  resident  engineers,  and  to  have 
special  charge  of  the  supply  of  brush,  stone,  and  piles,  and  of  the  tow- 
boat  and  barges  engaged  in  that  work. 

The  resident,  engineer  was  provided  with  quarters  and  an  office  at  tbe 
work.  His  duties  were  to  have  immediate  direction  of  the  work  of  con- 
struction ;  to  make  such  surveys  and  observations  as  might  be  required 
to  keep  the  progress  map,  upon  which  all  work  was  to  be  located  as  fast 
as  constructed ;  to  keep  the  journal  and  other  records  of  the  work,  to 
prepare  pay-rolls,  to  render  quarterly  property  returns,  semiannual 
and  annual  reports  to  the  officer  in  charge,  forwarding  them  through  the 
superintending  engineer.  The  superintending  engineer  was  Mr.  D.  M. 
Gurrie.  Resident  engineers :  At  PuUtight,  Mr.  John  O.  Holman,  for 
tbe  revetment  work  done  in  the  fall  of  1887,  and  Mr.  W.  S.  Mitchell,  for 
the  hurdle  work  done  in  the  spring  of  1888.  The  revetment  work  at 
Jim  Smith's  and  the  hurdle  work  at  Sulphur  Springs  was  under  Mr. 
John  O.  Holman.  The  procurement  of  brush  was  under  Mr.  0.  D. 
Lamb. 

WORK  ACCOMPLISHED. 

Owing  to  the  small  amount  of  funds  available  the  only  work  laid  out 
for  the  year  was  the  revetment  of  the  artificial  bank  at  the  head  of  PuU> 
tight  and  Jim  Smith's,  the  construction  of  two  hurdles  at  Pulltight 
Crossing,  the  partial  wattling  of  the  hurdles  at  Sulphur  Springs,  and  the 
construction  of  Hurdles  No.  16  of  the  Sulphur  Springs  system,  at  the 
head  of  Foster's  Island. 

Plate  1  is  a  general  map  of  the  river  between  the  Saint  Louis  Bridge 
and  Foster's  Island,  showing  the  location  of  these  works. 


Digitized  by  VjOOQIC 


APPENDIX  W — REPORT  OP  MAJOR  MILLER.      1423 
HORSETAIL. 

Ko  work  of  coDstraction  was  done  at  the  locality  ]  the  hurdles  closing 
the  ohote  of  OarrolVs  Island  was  damaged  somewhat  by  the  ice,  and  the 
high  water  has  as  yet  prevented  its  repairs.  A  series  of  cross-sec- 
tions was  taken  at  Horsetail,  showing  the  amount  of  fill  accomplished 
here  since  the  inauguration  of  the  present  contraction  works.  The 
work  here  may  be  considered  as  complete  and  has  accomplished  the  de- 
sired result,  that  is  the  obtaining  a  good  channel  of  at  least  8  feet  at 
low  water.  This  locality  was,  before  work  was  commenced,  the  most 
troublesome  below  Saint  Louis ;  it  is  now  a  very  rare  occurrence  for  a 
steam-boat  to  cast  the  lead,  when  it  was  a  common  occurrence  for  several 
boats  to  be  aground  together  at  low  water.  The  made  ground  here 
covers  an  area  of  915  acres,  589  of  which  appear  above  a  15-foot  stage 
of  the  Saint  Louis  gauge,  whose  zero  is  the  low  water  of  1863,  and  this 
latter  portion  is  covert  with  a  thick  growth  of  willows.  The  average 
fill  has  been  11.86  feet,  the  greatest  fill  was  40.5  feet.  The  amount  of 
material  deposited  was  about  17,500,000  cubic  yards,  at  a  cost  of  about 
2.J  cents  per  cubic  yard.  This  shows  what  may  be  accomplished  by 
this  system  when  funds  are  available  for  continuous  work.  When  a 
stretch  of  works  can  only  be  done  partially  and  then  left  for  want  of 
appropriations  the  repairs  are  a  very  considerable  item  of  expense. 

Plate  II  shows  the  cross- sections  and  deposit  at  Horsetail. 

TWIN  HOLLOWS. 

No  work  was  done  at  this  locality  during  the  year.  A  series  of  cross- 
sections  were  taken,  as  at  Horsetail,  and  the  results  shown  on  Plate  III. 

The  area  covered  by  material  deposited  is  361  acres ;  the  area  which 
appears  above  the  15-foot  stage  is  251  acres ;  the  amount  of  material  de- 
posited is  11,389,259  cubic  yards  ^  average  height  of  fill,  19^  feet,  and 
greatest  fill,  41.2  feet.  The  portion  above  the  15-foot  stage  is  covered 
with  willows.    The  channel  at  this  locality  is  in  good  condition. 

PULLTIGHT. 

The  original  project  for  this  locality  was  to  send  the  channel  down 
the  east  side  of  the  river,  by  Beard's  Island,  making  a  crossing  to  the 
west  side  at  Fine's  Bluffy  just  above  the  mouth  of  the  Meramec  Biver. 
A  study  of  this  JocaUty  showed  that  the  natural  tendency  of  the  river  was 
to  make  the  crossing  above  this  point  at  White  House,  and  at  low  stages 
there  was  a  tendency  to  shoal;  it  was  thought  best  to  close  the  east  side 
of  the  river  by  constructing  hurdles  and  throw  as  much  water  as  possi- 
ble into  the  White  House  Grossing  and  improve  and  preserve  this.  With 
this  view  two  hurdles  were  laid  out  and  constructed,  the  first  in  pro- 
longation of  No.  4  of  the  PuUtight  system  and  the  second  2,800  feet 
below.  The  work  was  begun  April  15  and  continued  until  June  30. 
Hurdle  No.  4  was  built  to  a  length  of  3,025  feet,  but  owing  to  the  rising 
river  and  a  large  run  of  drift  it  was  damaged  at  several  points  and 
breaks  made  in  it ;  there  are  1,750  feet  still  intact.  The  repairs  will  be 
made  as  soon  as  the  river  falls  sufficiently  to  work  economically.  Hur- 
dle No.  5  was  built  for  a  length  of  2,100  feet,  and  is  now  intact  to  a 
point  2,500  feet  from  the  west  bank  of  the  river;  several  breaks  caused 
by  drift  were  repaired  during  its  construction.  These  hurdles  have 
caused  a  large  deposit  and  have  moved  the  middle  bar  at  this  point  so 
that  the  low-water  channel  will  be  much  improved.    In  the  fall  the 
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bead  of  tbe  artificial  bank  at  Palljtigbt  was  revetted  for  a  distance  of 
1,825  feet)  in  order  to  prevent  a  threatened  caving  at  this  point.  (See 
Plate  IV.) 

CHESLSY  ISLAND. 

No  work  was  done  at  this  locality.  The  object  of  tbe  work  here  was 
to  close  the  ohate  between  the  island  and  shore.  Considerable  diffi- 
culty had  been  encountered  here  fh)in  ice  and  drift,  but  the  hurdle  has 
stood  this  season's  ice  and  flood,  and  a  large  fill  has  taken  place;  the 
chute  will  be  almost  dry  at  the  15foot  stage.    (See  Plate  IV.) 

JIM  smith's. 

The  work  at  this  point  consisted  in  the  revetment  of  the  artificial 
bank  opposite  the  head  of  Chesley  Island ;  a  length  of  1,775  feet  was 
protected,  and  the  caving  has  been  prevented.  The  works  at  this 
point  are  in  good  condition,  and  have  built  up  the  new  bank  of  the  river 
as  intended.  A  gap  exists  in  the  line  of  hurdle  between  No.  7^  and 
No.  1  of  the  Sulphur  Springs  system.  This  hurdle  (No.  8)  was  omitted 
in  order  to  accommodate  the  commerce  here  and  allow  a  steam  boat 
landing.  It  is  proposed  to  place  this  hurdle  the  coming  season.  (See 
Plate  IV.) 

SULPHUB  SPRINGS. 

Work  at  this  locality  consisted  in  the  wattling  of  hurdles  and  the  con- 
struction  of  Hurdle  No.  16,  at  the  head  of  Foster's  Island.  This  hurdle 
was  built  for  a  length  of  1,620  feet.  A  somewhat  different  method  was 
employed  here — a  departure  from  former  methods  (see  Report  Chief  of 
Engineers,  1887,  Plate  V.  facing  page  1564.)  The  drift-row  was  driven 
in  clumps  in  order  to  witnstand  she  heavy  run  of  drift  which  occurred 
during  the  spring  rise.  This  hurdle  completes  the  Sulphur  Springs  sys- 
.tem.  During  the  outrun  of  ice  this  season  considerable  damage  was 
done  the  Sulphur  Springs  hurdles ;  the  amount  can  not  be  fully  ascer- 
tained until  a  fall  in  the  river  occurs.  The  work  here  has  caused  a  very 
heavy  fill  as  shown  on  (Plate  IV)  and  has  closed  the  Foster  Island  Chute 
at  all  but  high  stages ;  in  some  places  the  fill  has  been  over  20  feet  and 
willows  will  grow  on  these  bars  this  season  or  next.  Plate  IV  shows 
the  bars  as  they  will  appear  at  a  15  foot  stage. 

BBMOVAL  OP  SNAGS. 

Complaints  having  been  made  by  steam-boat  owners  and  pilots  of 
the  danger  to  navigation  from  snags,  and  no  funds  being  available  from 
rhe  appropriation  for  removal  of  obstructions  in  the  Mississippi  River, 
application  was  made  October  27, 1887,  for  authority  to  expend  not  to 
exceed  $6,000  for  the  removal  of  snags.  This  authority  was  granted  by 
the  honorable  the  Secretary  of  War,  November  4,  1887. 

The  United  States  snag-boat  H.  O.  Wright  was  put  in  commission 
and  worked  from  November  14  to  December  6,  removing  175  snags  and 
162  leaning  trees,  thus  greatly  relieving  the  river  and  removing  these 
dangerous  obstacles.  Four  thousand  two  hundred  and  eighty  dollars 
and  forty-five  cents  was  expended  in  this  service. 

MATERIAL. 

Brush. — The  brush  used  in  construction  work  was  procured  by  hired 
labor,  a  royalty  of  10  cents  per  cord  being  paid  to  the  owners  of  laud 
from  which  the  brush  was  taken. 
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Stone  was  procared  by  coutract  Ju  the  fall  from  Glen  wood  Lime  and 
Quarry  Association  at  47^  cents  per  cubic  yard,  and  for  the  work  in  the 
spring  from  tbe  Grafton  Quarry  Company  at  40  cents  per  cubic  yard. 

Piles  were  obtained  by  contract  with  Mr.  John  Cleary  at  from  8  to  10 
cents  per  linear  foot  according  to  length. 

Rope,  iron,  wire^  bolts,  spikes,  etc.,  were  obtained  by  contract  from 
various  parties  as  per  abstract  of  bids  appended.  Subsistence  was 
purchased  in  open  market  on  bids  from  various  dealers. 

SUPPLY  DEPOT. 

The  supply  depot  was  under  the  immediate  charge  of  Mr.  0.  L«  Stev- 
enson until  April  1,  when  he  was  obliged  by  sickness  to  go  to  hospltJ^, 
since  which  date  the  supply  and  subsistence  departments  have  been 
under  the  charge  of  Mr.  8.  S.  Van  Korraan.  All  supplies,  except  brush, 
stone,  and  piles,  as  obtained  were  delivered  at  the  depot,  whence  they 
were  distributed  on  requisition  to  the  various  works.  In  addition  to 
this  function  of  the  depot  it  was  a  general  repair  shop,  where  all  re- 
pairs to  plant,  not  requiring  dockage,  was  made.  During  the  season  10 
pile-drivers  were  repaired ;  23  barges  caulked  and  repaired ;  2  quarter 
boats  caulked ;  and  matress  barges,  flat^,  yawls,  and  skiffs  repaired  and 
pat  in  order.  Some  minor  repairs  were  made  to  the  tow-boat  Oeneral 
GiUmore  and  piles  driven  to  replace  the  landing  at  depot. 

The  present  valuation  of  the  property  remaining  to  be  distributed  on 
installation  account  is  given  in  the  following  table: 


Class  of  property. 


Balance 

June  30, 

1887. 


DebiU. 


Credits. 


6tf)^,  model  and  flat 

Boat  machine-shop 

Boats,  qnartei 

DriTera,pile 

Fbta.?.:. 

Machinery,  steamer  Hximpkrtyt 

Skanties.  portable 

Skifc...... 

^^iit^DeT  Offneral  OiUmore 

Teats 

^7ajs  for  mattress 

Ttwln 

^pply  depot. 

TeoUand  appliances. 

Bearding  outfit 

>^ffic«  famitare 

'wrreying  instruments 

PboK^raphic  apparatus. 

Total. 


$58. 81&  37 

•1.484.20 

1,777.15 

36, 467. 00 

4, 869. 13 

6,000.00 

14. 306. 00 

722. 62 

16, 046. 93 

211. 95 

1,  084.  70 

865.84 

2,751.00 

1,640.83 

12,577.40 

506.75 

616.31 

222.75 


160, 768. 01 


$7,635.06 

128.88 

625.68 

1, 843. 12 

1. 479. 18 

.75 

707.67 

614. 02 

14,077.68 

3.25 

233.61 

111.65 

1. 553. 63 

1,616.75 

523.00 


95.00 


$16,681.24 


81, 248. 03 


997.39 

4, 883. 50 

2,966.97 

.75 

3. 425. 62 

688  62 

15, 837. 83 

24.45 


376. 21 

699. 30 

1,283.53 

1,844.99 

96.28 

137. 10 

22.27 


49, 966. 05 


Balanco 
June  30, 

188& 


$49. 772. 19 

1, 6ia  14 

l,4o0.44 

33, 426. 62 

3. 38L  34 

6. 000. 00 

11,597.06 

648.02 

14,  286. 80 

190.75 

1,318.31 

601.28 

3, 005. 33 

1,974.05 

11, 055. 41 

410.47 

674.21 

200.48 


142,050.89 


GAUGES. 

The  gauges  at  Grafton  and  Gray's  Point  were  read  daily  during  the 
season.    The  readings  are  appended,  marked  A. 

CONDITION  OP  THE  EIVER. 


The  channel  depths^  as  furnished  by  the  Saint  Louis  and  New  Orleans 
iMlot  Association  during  the  low- water  season,  are  appended,  marked  B. 

The  river  was  closed  to  navigation  by  ice  from  December  21  to  31 
and  from  January  21  to  31.    The  low-water  season  continued  from  the 
middle  of  July  till  the  close  of  navigation  by  ice. 
BNG  88 90 
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• 

The  least  depth  of  water  reported  was  ^  feet  at  Fort  Ghartres  and 
Kinney  Point,  while  the  least  depth  reported  by  the  same  boat,  the 
steamer  Arkansas  City,  on  the  same  date,  October  28,  in  the  improved 
portion  of  the  river,  was  CJ  feet  at  Sulphnr  Springs.  The  water  was 
lower  than  nsual  this  year. 

SURVEYS. 

A  sarvey  of  the  river  was  made  in  the  fall  of  1887,  and  extended  from 
the  foot  of  Beard's  Island  to  Gliffdale  Hollow,  a  distance  of  17^  miles. 
The  object  of  this  survey  was  to  locate  the  bars  and  changes  in  the 
portion  of  the  river  nnder  improvement,  and  to  obtain  data  npon  which 
to  locate  work  for  an  extension  of  the  system  of  improvement. 

The  party  was  in  the  field  from  September  10  till  November  22,  and 
the  work  was  platted  to  a  scale  of  ^Vo^.  (See  report  of  Mr.  W.  S. 
Mitchell.) 

Cross-sections  were  taken  in  the  spring  of  1888  at  Horsetail  and 
Twin  Hollows,  to  show  the  fill  at  these  localities.  The  results  appear  in 
Plates  II  and  III. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  below  were  obtained  partially  from  tlie  Mer- 
chant's Exchange  of  Saint  Lonis  and  partially  from  other  soarces. 
Great  difficulty  was  met  with  in  placing  a  valuation  on  miscellaneous 
or  general  merchandise.  The  tonnage  transferred  across  the  river  by 
ferries  is  estimated  at  $60  per  ton.  In  the  table  below  the  general  mer- 
chandise has  been  estimated  at  $30  per  ton ;  this  is  considered  a  fair 
estimate. 

Beceipts  and  shipments  at  Saint  Louis  dtiring  the  year  ending  December  31, 18S7. 


Articles. 

Receipts. 

Shipments. 

Biver. 

Tons. 

Estimated 
value. 

Tons. 

Estimated 
value. 

MiMiasippi  below    Saint 

Louis. 
MiMiasippi    above  Ssint 

Louis. 
Missouri 

Merchandise  and  grain* 
do* 

268,735 

132,400 

27,700 
78,660 
121,670 

23.815 

$3,853,114.68 

3.605,267.03 

082,460.05 
895,662.86 

^1.024,252.83 

638,066 

86,170 

14,685 

7,126 

(  19.036 

(   18,716 

3,870 

$21,356^983.18 
1,086,100.00 

do* 

437,400.00 
218^736.00 

;        665,000.00 
101,19a  00 

Illinois 

do* 

Ohio 

Merchandise  and  iron 

ore.* 
Merchandise  and  grain* 

do* 

Camberlsnd  and  Tennes- 
see. 
Red  and  Ouachita 

Mississippi    above  Saint 

Lonis. 
Mississippi    below  Saint 

Lonis. 
Uississippi    below  Saint 

Lonis  and  Missonri. 
Mississippi  between  Saint 

Lumber.shingles,  etc*  | 

do* I 

do* 1 

Flour,  grain  and  brant. 

213,165 

2.431,216.93 
<      267,115.08 
I      52,683.26 

84,457 

i,080,ooaoo 

Louis  and  Cairo. 

Total 

866,045 

19,qU,75L72 

671.617 

24,889,283.16 

• 

*Tonaaffe  obtained' firom  Saint  Louis  Merchants*  Exchange  report    Yalnes  estimated  fttMn  average 
pricea  given  by  commercial  papers  and  dealers. 
t  Tonnage  from  steam-boat  manifests.  Values  ftt»m  average  prices. 

Recapitulation.— 1,537, 5f^2  tons,  valned  at  $43,901,034.90. 
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REPORTS  OF  ASSISTANTS. 

There  are  submitted  herewith  the  reports  of  the  superiatendiug  engi- 
neer, Mr.  D.  M.  Cunie,  and  the  reports  of  assistants,  by  reference  to 
which  all  details  and  particulars  can  be  obtained. 

ESTIMATE. 

The  amount  that  can  be  profitably  expended  during  the  year  ending 
June  30, 1890,  is  $1,000,000.  It  is  proposed  to  expend  this  sum  in  car- 
rying out  the  programme  heretofore  adopted.  That  is,  to  carry  on  the 
work  of  improvement  continuously  from  Saint  Louis  down-stream,  re- 
claiming land  by  building  up  new  banks,  thus  reducing  the  river  to  an 
approximate  width  of  2,600  feet ;  alluvial  banks  to  be  protected  from 
erosion.  It  is  proposed  by  this  means  to  obtain  a  channel  of  at  least  8 
feet  at  low- water.  The  depth  now  is  liable  to  become  as  small  as  4  feet, 
or  even  less  in  some  places,  and  less  than  8  feet  at  every  locality  where 
the  width  is  more  than  3,500  feet.  In  my  last  report  1  asked  for  the 
same  amount,  but  the  river  and  harbor  bill,  as  just  passed  both  houses 
of  Congress,  appropriates  only  $300,000.  With  this  sum  it  is  not  possi- 
ble to  make  the  proper  progress  necessary  for  so  important  a  work,  and 
the  steam-boat  interests  are  suffering  from  such  small  appropriattions. 

This  general  statement  of  the  proposed  application  of  the  appropria- 
tion is  as  specific  as  the  nature  of  the  case  admits.  The  changeable 
character  of  the  river  renders  it  impracticable  to  give  in  advance  the 
exact  locality  where  works  will  be  required. 

The  original  estimateu  cost  of  this  work,  as  revised  in  1883,  was $16, 997, 100. 00 

The  aggregate  amount  appropriated  to  Jane  30, 1888,  is 3, 739, 600. 00 

The  amount  expended  to  Jane  3o,]887,i8 3,521,508.50 

Abwtraetof  appropriations  made  for  present  plan  of  improvement. 

By  act  of— 

March  3,  1873 $200,000 

Jane  23,  1874 200.000 

March  3,  1875 200,000 

August  14, 1876 229,600 

JunelS,  187» 260,000 

March  3, 1879 215,000 

June  14, 1880 320,000 

March  3.  1881 , 620,000 

Aojfust  2. 1882 600,000 

July  5, 1884 520,000 

August  5, 1886 375,000 

Money  statefdeut 

Jolyl,  1887,  amount  available $216,173.02 

Hisoellaneons  receipts 1,708.63 

217.881.65 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

ofliabiUtiesoutatandiug  July  1,1887 $122,195.19 

Jnlyl.l888,outatanding  liabilities 28.09 

122,2C3.28 

July  1,1888,  balance  available 95,^58.37 

Amount  appropriated  by  act  of  Angus 1 11, 1888 300,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 395, 658. 37 

(Amount  (estimated)  required  for  completion  of  existing  project 12, 957, 500. 00 
Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1890 1,000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  received  for  furnishing  piles  ^  stonCf  manilla  rope,  sisal  rope,  sisal 
yam,  oakum,  wire,  nails,  spikeSf  screto-holts  and  iron,  opened  March  31,  1888,  by  Maj. 
A,  M,  Miller f  Corps  of  Engineers,  Saint  Louis,  Mo, 


i 

Name  and  address  of  bidden. 

Piles. 

Stono. 

It'' 

5§ 

No. 

si 

pi 

lit 

ill 

1 

1 

"W.  D.  Bangs,  Saint  Loois,  Mo.* 

Cents, 

CenUi 

Genu, 

Cents. 

ItUes. 

Cents.     Cents. 
•10.375         »9.75 

2 

W.  H.  Lan'sdale'  Saint  Louis '  Mo  * 

10.75    ' 

a 

John  Clearv.  Chester  HI 

«8 

«9 

no 

4 

Myron  M.  Book,  Saint  Lonis,  Mo.* 

10.75 

10 

5 

William  H.  B.  Stoat,  Lincoln  Nebr.» . . 
Harrv  E.  Coffin.  Memnhis.  Tenn 

10 

12 

15 

0 

10.45 

9.93 

7 

John  W.  Keno.  Point  Pleasant,  Mo . . . 

H.L.FOX  &Co.,  SaintLonis,  Mo 

William  Barg.  secretary  Ewald  Iron 
Company,  Saint  Louis,  Mo.  * 

10 
16.5 

10 
16.5 

11 
16.5 

8 

10.73 

10.39 

9 



10 

B.  F.  Johnston  &  Co.,  Saint  Elmo,  1U.». 

J.  S.  Ropor.  secretary  Grafton  Qoarry 

Company,  Saint  Lonis,  Mo ..?... . . . . 

12 

14 

15 

11 

1 

«40         I*)      1...   ... 

^?, 

JAmes  J.  A'awlr.  Saint  Tannin  Mn 

10.6 

10 

13 

Louis  Grand.  Saint  Louis,  Mo 

57 

(•) 

u 

Silas  De  Main,  Saint  Louis,  Mo 

No. 

Namo  and  address  of  bidders. 

h 

i 
It 

i 

i. 

11 

it 
5 

ill"!  i 

li  ||  1  |i 

II  i    :-i 

1 

W.  D.  Bangs.  Saint  Louis,  Mo.» 

W  H  Lantrdfllo  Saint  Lonia  Mo  i 

Cent4. 
»a75 

Cents, 

Cents. 

CenU.  .  CenU     Cents.  \  Cents. 

2 

S.6 

3 

John  Clearv  Chester  111 

1 

4 

Myron  M.  Buck,  Saint  Lonis,  Mo.* 

«8 

3.6 

2.  i  i      (»*)      i      '2. 5  ,        2 

r, 

W'illiam  H.  B.  Stout,  Lincoln,  Nebr.* . . . 

0 
7 
8 
0 

10 

Harry  E.  Coffin,  Memphis,  Tenn 

John  W.  Iteno  Point  Pleasant.  Mo    . . 

9.95 

8.(K>4  ;      2.29  j     «2.75  1      9.58  |        2.35 

H.  L.  Fox  &  Co.,  Saint  Louis,  Mo 

'  William  Bure,  secretary  Ewald  Iron 
Comnanv.  Saint  Louis  Mo.* 

10.49 



8.62 

«2.  Oi  1      2. 84         »a  7 

n.94 

1  B.  F.  Johnston  &  Co,  Saint  Elmo,  111.*. 

11 

J.  S.  Itnpcr,  secretary  Grafton  Quarry 
Company,  Saint  Lonis,  Mo    

1 

r"""'"' 

12 

James  J.  llawk,  Saint  Louis,  Mo 

Lonis  G'Tind.  Saint  Louis.  Mo 

111 

a  75 

«3.24 

1 

13 

14 

Silas  De  Main,  Saint  Louis  Mo    

8.7           L9S 

1 

'  Slight  informality  in  proposals. 
'  Contracts  awarded. 

*  Guaranty  incomplete. 

*  No  guaranty.     Prices  not  in  detaiL 
«  Grafton,  40  miles. 


•  Saint  Louis. 

'  Screw-bolt  proposal  by  pounds. 

*  I  inch  at  2i  cents,  i  inch  at  3  cents. 
•$173  for  lot. 


REPORT  OF   MR.  D.   M.    CURRIE,   A8.SISTANT  ENGINEER. 

Saint  Louis,  Mo.,  July  5,  1888. 

Sir:  I  bavo  the  honor  to  snbmit  the  following  import  on  the  improveraenta  of  the 
Mi^isnippi  River  in  this  vicinity  during  the  liscal  year  ending  June  30,  1888,  and  to 
transmit  as  parts  thereof  the  reports  of  the  superintendents  in  local  charge. 

Works  were  prosecuted  at  Pniltiffht,  Jim  Smith's,  and  Snlphnr  Springs  by  hired 
labor,  but  with  plant  owned  by  the  Goyemment.  Materials,  where  the  cost  was  con- 
siderable, were  purchased  by  contract,  and  by  purchase  in  open  market  where  they 
were  not. 
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At  Palltigbt  tho  bank  was  protected  for  a  distance  of  1,825  feet  from  the  head  of 
the  works  to  Hnrdle  No.  1,  by  a  mattress  of  the  nsual  form  and  width  placed  below 
the  level  of  standard  low  water  and  a  revetment  of  stone  between  that  and  the  top 
of  the  bank. 

Two  lines  of  hurdles  were  bnilt ;  one,  designated  No.  4,  was  practically  an  extension 
of  No.  4  of  the  old  series,  although  not  a  continuation  of  its  conrse,  and  ext-ends  about 
3,000  feet  from  the  willow  bar  with  wliich  it  connects;  the  other  is  located  2,800  feet 
below  and  extends  a  distance  of  2,100  feet  from  the  west  face  of  Beard's  Island. 
These  reduce  the  width  of  water-way  to  2,500  feet.  In  height  these  hurdles  were 
intended  to  have  the  stringers  25  feet,  and  20  feet  above  low  water  in  the  drift  and 
banlle-rows  respectively,  but  the  water  was  higher  than  the  latter  height  while  they 
were  being  built,  ranging  in  stage  from  "22  feet  to  29  feet,  causing  the  stringers  to  be 
placed  not  lower  than  25  feet  in  either  row. 

No.  4  was  broken  in  several  places  in  crossing  a  secondary  high-water  channel  be- 
tween points  1,700  feet  and  2,800  feet  from  shore,  and  could  not  be  repaired  economi- 
cally at  tho  prevailing  stage  of  water.  For  fnrther  detail  reference  is  made  to  the 
report  of  Mr.  William  S.  Mitchell,  superintendent. 

At  Jim  Smith's  the  new  bank  was  protected  for  a  distance  of  1,775  feet  between 
Hordles  2^  and  3|  by  placing  a  mattress  of  the  usual  form  below  standard  low  water 
and  a  stone  revetment  above  it,  as  follows :  Beginning  100  feet  from  the  head  of  the 
mattress,  for  a  distance  of  1,225  feet  stone  was  placed  from  the  mattress  to  the  top  of 
ihe  bank,  and  on  the  remaining  450  feet  from  the  mattress  to  the  foot  of  a  vertical 
cat  5  feet  below  the  top  of  the  l>ank. 

The  details  of  the  work  are  given  in  the  report  of  Mr.  John  O.  Holman,  superin- 
tendent. At  Snlphur  Springs,  Hurdles  Nos.  6, 7, 9,  and  11  were  completed  by  wattling 
their  ends  as  follows :  No.  6  for  765  feet.  No.  7  for  760  feet.  No.  9  for  615  feet,  and 
No.  11  for  1,125  feet.  In  addition,  a  new  line,  No.  16,  was  built  to  a  distance  of  1,620 
feet  from  the  bead  of  Foster's  Island.  It  extends  to  a  point  100  feet  west  of  the  pro- 
posed new  bank  of  the  channel-way. 

The  form  of  constrnctiou  used  in  this  htirdle  promises  to  become  a  standard  type, 
aDd  is  especially  saitablo  for  work  during  high  water  or  while  drift  is  running  in  con- 
siderable quantities. 

It  consists  of  drift  row,  hurdle  row,  with  its  braces,  and  a  mattress,  and  differs  fh>m 
former  types  in  having  the  drift  row  driven  in  clumps  of  piles  in  order  to  secure  free- 
dom from  drift  while  constructing  tho  hurdle  row,  mattress,  and  wattling.  The  mat- 
tress can  not  extend  over  the  drift  row  on  account  of  the  clumps ;  still  there  is  little 
danger  of  damage  by  scour  with  the  mattress  reaching  well  above  the  hurdle  row  if 
the  completion  of  the  lino  follows  rapidly  the  establishment  of  the  drift  row. 

Mr.  Holmau's  report  shows  further  details.  Brush  was  procured  by  hired  labor  and 
the  payment  of  a  royalty,  under  the  local  supervision  of  Mr.  C.  D.  Lamb,  whose  re- 
port gives  all  details. 

The  plant  was  not  increased  during  the  year,  but  was  considerably  repaired.  Its 
capacity  for  transportation  of  material  was  diminished  by  tho  conversion  into  quar- 
ters, with  portable  buildings,  two  barges  and  onelarge  flat  which  from  age  had  become 
unfit  for  heavy  service. 

Mr.  Van  Norman's  report  shows  the  details  of  the  repairs  and  changes. 
Very  respectfully,  your  obedient  servant, 

D.   M.   CURRIE, 

Assistant  Engineer, 
MaJ.  A.  M.  Miller, 

Corps  of  Engineers,   U,  S,  A. 


REPORT  OF  MR.   WILUAM  T.  MITCHELL,   SUPERINTENDENT. 

Saint  Louis,  Mo,  June  30,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  work  done  at  Pull- 
tij:bt,  lit.,  during  the  fiscal  year  ending  June  30, 1868. 

A^The  operations  of  the  first  half  year  were  conducted  under  Mr.  J.  O.  Holman,  and 
The  acconnt  here  given  is  taken  from  his  semi-annual  report  of  December  31, 1887. 

The  work  consisted  of  a  revetment  placed  to  protect  the  caving  bank,  which  had 
been  formed  by  the  old  hurdles,  between  the  upper  end  of  the  primary  hurdle  and 
secondary  hnrdle  No.  1,  a  distance  of  1,700  feet.  The  low-water  portion  of  the  re- 
vetment consisted  of  a  bnish  mattress  120  feet  in  width,  except  for  160  feet  in  the 
angle  between  the  bank  and  the  primary  line,  where  the  width  was  necessarily 
reduced,  averaging  only  72^  feet. 

The  shore  edjBce  of  the  mattress  was  placed  at  the  level  of  standard  low  water,  4 
feet  on  St.  Louis  gange.    Near  the  upper  end  of  the  work  the  banks  of  a  circular  cave 
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behind  the  large  mattress  were  protected  by  an  additional  mattress  175  feet  in  length 
and  53^  feet  in  width. 

Above  these  mattresses  the  bank  was  protected  with  a  layer  of  stoDe  for  a  width 
of  54  feet.  This  liprapping  extends  from  around  the  head  of  the  mattress  to  hnr- 
dle  No.  1|  a  distance  1,825  feet. 

Work  was  beffun  October  10  and  was  completed  November  19,  the  force  varying 
from  about  75  wnile  constructing  the  mattress,-  to  25  while  placing  the  riprap. 

In  the  spring  it  was  decided  to  construct  two  hurdles  near  Beard's  Island,  to  be  car- 
ried within  2,500  feet  of  the  Missouri  shore,  the  effect  of  which  would  be  to  cut  away 
the  large  middle  bar  lying  between  PuUtight  Works  and  Beard's  Island,  on  the  Illinois 
side,  and  Whitehouse,  on  the  Missouri  side,  and  which  so  obsti-ucts  the  low-water 
channel.  These  hurdles  were  to  be  built  to  the  level  of  a  25-foot  stage,  and  the  upper 
one  was  to  be  a  continuation  of  secondary  hurdle  No.  4,  with  its  direction  changed 
somewhat  down-stream  in  order  that  the  outer  eud  of  the  line  might  be  built  in  the 
shoal  water  over  the  upper  end  of  the  bar.  The  other  line  was  to  be  placed  withiu 
2,000  or  3,000  feet  of  No.  4,  and  was  to  start  from  Beard's  Island,  the  shoalest  water 
in  the  vicinity  to  be  chosen  for  the  exact  location. 

The  force  was  organized,  and  on  April  14  work  was  begun  on  hurdle  No.  4  with  three 
pile-drivers.  The  old  hurdle  was  then  submerged,  the  stage  of  water  being  22.5  feet, 
so  ttiat  a  junction  with  it  could  not  be  made,  but  the  line  was  started  from  a  point  on 
the  bar  100  feet  above  the  old  line,  in  order  that  the  pile-drivers  and  mattress  might 
not  be  interfered  with  by  the  drift-heaps  which  had  collected  on  the  old  piling. 
From  that  point  the  line  of  direction  ran  to  the  triangulation  point  *'  crossing"  on 
the  Missouri  shore,  about  one-half  mile  above  Whitehouse.  At  that  time  excessive 
depths  were  nowhere  found  on  the  line,  the  west  end  of  which  was  in  about  10  feet  of 
water. 

The  number  of  pile-drivers  was  soon  increased  to  nine,  and  they  were  followed  up 
with  mattress  and  bracing  gangs,  pushing  the  hurdle  out  as  rapidly  as  possible. 

When  the  piling  had  reached  a  point  1,900  feet  from  shore  the  bottom  was  found  to 
be  scouring  so  that  it  was  difficult  to  keep  the  drivers  in  position,  their  anchors 
dragging  in  the  rapidly  shifting  sand.  This  condition  prevailed  to  the  end  of  the 
line,  2,750  feet  from  shore,  and  seemed  due  to  the  sudden  rise  in  the  river,  and  the 
strong  current  and  deepened  water  here  continued  throughout  the  rest  of  the  season. 

On  May  14  the  hurdle  was  bi:oken  at  two  points,  2,000  feet  and  2,350  feet  from  shore, 
respectively,  and  about  115  feetof  unsunken  mattress  and  the  piling  were  carried  away. 
The  ^aps  made  were  each  about  76  feet  in  width.  As  the  mattress  was  not  sunk  here 
the  piles  were  of  course  unbraced.  Only  25  feet  of  mattress  remained  to  be  fabricated 
before  sinking  these  sections  and  completing  all  mattress  for  this  hurdle.  As  it  was 
Decessary  to  redxivo  the  pil^s  before  rebuilding  the  mattress,  the  gangs  were  moved 
to  hnrdle  No.  5,  which  had  been  begun  ten  days  before,  to  keep  them  employed.  The 
river  was  then  at  25  feet  stage  and  rising,  and  for  the  following  month  remained 
above  that  stage,  the  maximum  reached  being  29.3  feet,  so  that  it  was  impossible  to 
restore  the  line  across  these  gaps.  For  a  part  of  the  time  the  hurdle  was  submerged. 
The  ^remainder  of  the  line,  however,  was  completed,  and  as  rapidly  as  the  different 
parts  were  finished  the  force  was  transferred  to  No.  5. 

The  drift,  which  had  been  running  continuously  and  causing  great  trouble,  had 
packed  very  closely  above  the  hurdle  and  forced  the  water  around  its  east  end,  soon 
cutting  a  channel  about  10  feet  deep  in  the  soft  silt  composing  the  bar.  A  mattress 
150  feet  in  length  was  placed  there,  and  May  19  to  25  the  hurdle  was  extended  that 
distance  eastward  and  the  trouble  was  supposed  to  have  been  stopped,  but  the  con- 
tinued rise  in  the  river  repeated  the  wash  around  the  end  of  the  hiirdle  and  it  be- 
came necessary  to  oxtend  it  125  feet  tnrther.  This  work  was  constructed  with  a  mat- 
tress and  a  single  row  of  braced  piles,  and  at  the  close  of  the  season  no  further  erosion 
could  be  observed.  • 

The  entire  length  of  the  hnrdle  is  3,025  feet,  and  it  was  completed  in  every  respect 
with  the  exception  of  the  gaps  mentioned  and  wattling.  The  latter,  however,  was 
entirely  unnecessary,  as  the  drift  is  so  compacted  above  the  hurdle  as  to  wattle  it  as 
well  as  could  be  desired.  At  the  close  of  the  season  the  hurdle  was  intact  for  1,7.^ 
feet  from  shore,  but  from  there  to  2,800  feet  it  was  badly  broken  by  drift  and  current 
during  the  high  water  which  prevailed  during  the  early  part  of  June,  the  hurdle  re- 
maining, however,  at  points  2,125.75  feet  2,310.75  feet,  2,500.50  feet,  2,750  feet  from 
shore.  A  strong  effort  was  made  to  repair  these  breaks,  but  owing  to  the  continued  ♦ 
high  water,  with  it6  strong  current  and  increased  depths  and  an  insufficient  supply  of 
long  piles,  the  attempt  was  abandoned. 

Hnrdle  No.  5  was  begun  May  4.  It  is  2,800  feet  below  No.  4  and  nearly  parallel 
with  it.  It  was  impossible  to  locate  it  nearer  to  No.  4  on  account  of  the  great  depth 
of  water  found  near  the  head  of  Beard's  Island,  and  even  on  its  present  line  in  the 
channel  next  the  island  the  bottom  scoured  from  3  to  5  feet  during  the  rise  in  the 
river.  The  hurdle  starts  at  the  island  banks,  which  was  there  heavily  revetted  with 
stone  to  the  top  to  prevent  erosion,  and  runs  west  2,100  feet  in  the  direction  of 
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WhitehoQse.  DariDg  construction  it  was  broken  foar  times  by  drift  and  tbe  scour- 
ing out  of  piles  by  tne  current  before  the  mattress  was  sunk.  The  first  and  second 
breaks,  both  from  the  latter  cause,  occurred  in  the  west  portion  of  theline^  and  in 
nearly  the  same  place,  and  both  times  the  weakened  piling  gave  way  while  tbe  mat- 
tress was  being  sunk.  Tbe  two  sections  of  piling  and  mattress,  aggregating  275  feet 
in  length,  were  loss.  The  heavy  drift  then  running  contributed  largely  to  the  dam- 
age. The  line  was  repaired  here  by  constructing  a  section  of  hurdle  in  ftont  of  tbo 
break  and  100  feet  above  it  and  connectin|3f  the  two  hurdles  at  the  ends  by  single 
rows  of  braced  piles.  This  was  done  to  avoid  building  in  the  deep  water  in  the  gap. 
This  section  of  the  hurdle  was  partly  wattled  and  partly  screened  by  curtains  to  tne 
'^foot  level  to  offer  as  nearly  as  possible  the  same  resistance  to  the  passage  of  the 
water  as  was  done  by  the  drift  on  the  remainder  of  the  line. 

Tbe  other  breaks  were  caused  by  tbe  destruction  of  the  bmced  piling  under  the 
great  pressure  of  drift  accumulated  in  front  of  them,  and  occurred  in  the  deep  water 
from  30  feet  to  125  feet  from  the  island  shore,  and  were  75  feet  and  40  feet  in  width, 
respectively.  The  drift  row  in  the  vicinity  of  these  breaks  was  partially  destroyed  for 
200  feet.  Both  of  these  breaks  were  repaired.  The  drift  row  across  them  was  restored 
with  clumps  of  piles,  and  the  lower  row  was  doubly  braced  and  strengthened  with 
clumps  and  cross-braces  to  the  upper  row.  These  repairs  were  finished  June  29,  com- 
pleting the  season's  work,  and  on  the  following  day  the  plant  was  removed  to  the 
harbor  at  Bushberg,  Mo. 

The  aggregate  length  of  hurdles  constructed  is  5,125  feet,  for  which  5,583  feet  of 
mattress  about  85  feet  in  length  were  fabricated.  The  piles  (1,979)  were  driven  to 
an  average  depth,  15.5  feet,  part  of  this  driving,  on  Hurdle  No.  4,  being  very  difficult 
on  account  of  an  underlying  stratum  of  gravel.  About  30  braces  were  placed  with 
clcviHes,  but  the  remainder  (676)  were  driven  an  average  depth,  6  feet  below  the 
mattress,  and  pulled  over  into  place.  About  one-third  of  the  braces  were  framed  into 
the  piles,  but  on  account  of  high  water  the  remainder  were  bolted  with  two  bolts,  one 
throogh  the  pile  and  one  through  the  stringer  on  which  the  brace  rested.  This  joint 
is  tbooght  to  be  capable  of  resisting  quite  as  great  a  strain  as  the  pile  itself,  and  can 
be  made  much  quicker  and  cheaper  than  the  framed  joint. 

Tbe  force  employed  was  about  250  men  until  May  28,  when  about  30  per  cent,  of 
than  were  sent  to  Foster's  Island  to  begin  works  there,  and  after  that  the  force  was 
slowly  reduced  as  the  work  was  completed  until,  at  the  close  of  the  season,  about  110 
remained. 

Tbe  results  obtained  by  these  hurdles  are  already  very  satisfactory,  large  deposits 
having  been  gained  below  each  of  them  and  a  great  erosion  in  the  bar  outside  of 
them.  It  is  hoped  that  both  these  results  will  be  largely  increased  during  the  high 
water  now  prevailing. 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 

Superintendent 
Maj.  A.  M.  Miller, 

Corp9  of  Engineers f  U,  S»  A, 


REPORT  OF  MR.  JOHN  O.  HOL3UX,  SUPERINTENDENT. 

Saint  Louis,  Mo.,  June  30, 1888. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  the  operations  at 
Jim  Smith's  for  the  fiscal  year  ending  June  30,  1;^. 

The  caving  bar  at  the  channel  crossing  near  the  upper  end  of  the  works  was  pro- 
tected by  a  low- water  mattress,  extending  from  a  point  300  feet  below  Hurdle  No.  2^ 
to  Hurdle  No.  3i,  a  total  length  of  1,775  feet,  or  213,000  square  feet.  The  entire  mat- 
tress was  built  to  the  full  width  of  120  feet,  except  at  Hurdle  No.  3,  which  projected 
about  20  feet  into  the  river  beyond  the  bar  line.  At  this  point  an  opening  40  feet  long 
by  20  feet  in  width  was  left  in  its  inner  edge  so  that  the  mattress  when  placed  would 
fit  closely  around  the  hurdle. 

Tbe  mattress  was  woven  in  the  usual  manner  on  25  weaving  poles  placed  5  feet 
apart.  To  strengthen  the  river  edge  two  continuous  poles  were  placed  over  the  out- 
sule  weavers,  wired  to  them  and  to  the  brush  beneath.  Owing  to  the  low  stage  of 
the  river  the  mattress  was  easily  placed.  A  small  shore-mattress  60  feet  long  by  50 
feet  in  width  was  constructed  and  placed  inside  of  the  low-water  mattress  to  protect 
tbe  circular  cave  just  below  Hurdle  No.  3. 

The  caving  bar  was  also  revetted  a  length  of  1,675  feet,  nearly  the  full  length  of 
the  low-water  mattress,  1,250  feet  at  the  upper  end  to  the  top  of  the  bar,  and  4&  feet 
at  the  lower  end  only,  to  the  bluff  bank,  the  latter  distance  being  left  without  grading 
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it.  A  leu^li  of  100  feet  at  the  head  of  the  mattress  \^a8  not  reyetted.  The  total  area 
aovered  with  riprap  was  65,425  sqaare  feet,  an  average  width  of  39  feet,  with  an  aver- 
age thickness  of  0.9  foot  for  the  riprap  placed. 

Qaarter-barges  Nos.  13  and  58  were  in  service  for  the  mattress  crew  twenty-six  days, 
from  September  16  to  October  10,  with  a  maximum  force  of  102  men,  of  whom  35  sub- 
sisted themselves.    The  latter  crew  placed  the  riprap  daring  October  iVom  the  15th  to 
the  3l8t. 
The  location  of  the  work  done  is  shown  on  the  sketch  accompanying  this  report. 
I  remain,  very  respectfully,  your  obedient  servant, 

John  O.  Holman, 

Superintendent, 
Maj.  A.  M.  Miller, 

Corps  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.   JOHN  O.   HOLMAN,  8UPER1NTNDENT. 

Saint  Louis,  Mo.,  July  2, 1888. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  the  operations  at 
Sulphur  Springs  for  the  fiscal  year  ending  June  30,  1868. 

Wattling  the  river  ends  of  Hurdles  Nos.  6,  7,  9,  and  11  was  the  only  work  done  at 
this  locality  during  the  fall  season  of  1887.  In  the  spring  season  of  1^887,  when  these 
hurdles  were,  constructed,  the  wattling  was  not  placed  their  fulilengths,  owing  to  the 
large  quantity  of  drift-wood  and  the  strong  current  at  their  river  ends. 

During  November,  1887,  from  the  1st  to  the  17th.  the  amount  of  work  done,  given 
in  the  allowing  table,  finished  the  wattling  of  tnese  hurdles  to  the  height  of  the 
hunlle  stringer. 

Amount  of  wattling  placed. 


Linear 
feet. 

Square 
leet 

Ko.6 

765 

760 

615 

1.125 

12,000 
14,860 
6,020 
11,640 

No.  7 

No.  9 

No.  11 

Total 

8.265 

44,520 

The  maximum  number  of  persons  employed  was  71,  of  whom  26  subsisted  them 
selves. 

In  the  spring  season  of  1888,  from  May  28  to  June  30,  Hurdle  No.  16  was  constructed. 
It  was  built  to  a  length  of  1,620  feet,  extending  from  the  head  of  Foster  Island  to  a 
point  100  feet  beyond  the  river  line  of  the  wor^.  Two  rows  of  piles  were  driven  in 
this  hurdle,  with  a  space  of  22  feet  between  the  rows.  The  piles  in  the  upper  or 
drift-row  were  driven  11  feet  apart;  those  in  the  lower  or  hurme  row  6 feet  apart. 
Every  Ihird  pile  in  the  drift  row  was  strengthened  by  two  additional  ones,  one  of 
which  was  driven  from  3  to  7  feet  to  the  side  and  one  the  same  distance  below  it, 
the  space  varying  with  the  depth  of  water.  These  piles  were  drawn  together  and 
bolted  to  the  drift  stringer,  forming  a  clump  of  3  piles  at  every  third  interval  in  the 
drift  row. 

Stringers  were  placed  along  each  row — the  drift  stringer  as  soon  as  the  piles  were 
driven,  the  hurdle  stringer  after  the  mattress  was  placed. 

A  foundation  mattress  of  brush  was  constructed  and  placed  the  full  length  of  the 
hurdle.  Its  width  was  65  feet,  50  feet  below  the  hurdle  row  and  15  feet  above  it, 
with  the  np  stream  edge  about  6  feet  below  the  drift  row.  It  was  woven  ou  flats  in 
the  usual  manner,  2  flats  above  and  5  flats  below  the  hurdle  row.  For  a  distance  of 
650  feet  from  shore,  where  the  water  averaged  30  feet  in  depth,  the  mattress  was  made 
in  sections  of  about  200  feet  in  length,  but  on  the  bar  at  the  outer  end  of  the  hurdle, 
where  the  \^ater  was  but  12  feet  in  depth,  the  mattress  was  made  continuous.  The 
onfy  difficulty  experienced  in  sinking  the  mattress  was  at  the  shore  end,  where  the 
water  was  40  feet  deep. 

Daring  the  month  while  the  work  was  in  progress  the  river  was  high,  the  Saint 
Louis  gauge  reading  from  23  to  29  feet  above  low  water. 

A  mattress  290  feet  long  by  80  feet  in  width  was  placed  at  the  shore  end  of  the  hur- 
dle with  riprap  above  it  to  the  foot  of  the  bluff  bank. 
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After  the  mat  trees  was  sunk  and  tbe  hurdle  stringer  placed,  brace  piles  were  driven 
below  the  hurdle  row,  pulled  up  to  it,  and  bolted  both  to  the  hurdle  pile  and  to  the 
hurdle  stringer.  The  braces  were  driven  from  9  to  14  feet  through  the  mattress.  In 
the  deep  water  they  were  spaced  12  feet  apart,  about  15  feet  below  the  hurdle  row. 
On  the  bar  at  the  river  end  they  were  spaced  18  feet  apart  and  driven  only  4  feet  be- 
low the  row.  The  drift  row  was  braced  by  cross- stringers  placed  at  every  other  drirt 
pile  at  the  shore  and  river  ends  and  every  third  drift  pile  on  the  bur  neartho  middle 
of  the  hurdle. 

Cartain  mattresses,  averaging  about  60  feet  in  length  with  a  depth  of  15  feet,  were 
placed  above  the  hurdle  piles  for  a  distance  of  400  feet  from  the  shore.  Thoy  were 
woven  on  poles  spaced  6  feet  apart,  lowered  into  place  with  the  lines  and  the  poles 
nailed  to  Uie  piles  above  the  water.  A  layer  of  brush  about  1  foot  in  depth  was  af- 
terwards wattled  on  the  hurdle  piles,  the  wattling  holding  the  poles  of  the  mattress 
close  to  the  piles.  When  placed  the  top  of  tbe  curtain  mattresses  were  at  the  11-foot 
standard  stajge,  about  the  level  of  the  bar  at  the  river  end  of  the  hurdle. 

The  amount  of  work  done  on  the  different  parts  of  the  hurdle  is  given  in  the  fol- 
lowing table : 


Kind  of  work. 

Number. 

Depth 
driven. 

Kind  of  work. 

I 

Linear      Square 
feet          feet. 

Pflef 

522 
93 
165 

8,871 

Mattress 

1,874 
895 
225 

126,260 
5  650 

BnoM    

Wattling 

Stringen   

"P^vetment  ^ ,-.,-,. , 

3,500 

The  maximum  number  of  persons  employed  at  any  one  time  was  123. 
The  sketch  of  the  works  accompanying  this  report  shows  the  location  of  the  work 
done.    Owing  to  the  high  stage  of  the  river  entirely  covering  the  upper  hurdles  the 
extent  of  damage  done  to  them  by  ice  during  the  winter  months  could  not  be  ascer- 
tained. 

1  remain,  very  respectfully,  your  obedient  servant, 

John  0.  Holman, 

Superintendent, 
Maj.  A.  M.  Miller, 

Corps  of  Engineers  J  U,  S,  A, 


BKPORT  OF  MR.  C.  D.  LAMB,  8UPERINTENDENX. 

Saint  Louis,  Mo.,  June  30,  1S88. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  tUp  procuring  of  brush 
daring  the  fiscal  year  ending  June  30, 1888. 

In  accordance  with  Instructions  received  September  5,  1887,  a  force  was  organized 
and  tbe  cutting  of  brush  begun  September  9  at  Horsetail  Bar,  west  side,  on  land  be- 
longing to  the  Thomas  Allen  estate,  bnt  leased  to  the  Saint  Louis,  Iron  Mountain 
and  Southern  Railroad  Company. 

The  brush  procured  there  amounted  to  1,444.4  cords,  all  grown  on  land  made  since 
1881  by  the  hurdles  bnilt  at  that  time.  The  force  was  removed  October  4  to  the 
tow-heads  on  the  Missouri  side  of  Cabaret  Island,  where  609  cords  of  brush  were  pro- 
cnred  from  land  for  which  no  owner  was  found. 

The  force  was  removed  from  that  locality  October  13  to  Sycamore  Lauding,  on  the 
lUioois  shore,  opposite  Brickey's  Mill,  where  it  remained  nntil  October  27,  when  it 
was  disbanded  for  the  season.  The  brush  cut  at  this  place  amounted  to  768.6  cords, 
for  which  a  royalty  of  10  cents  per  cord  was  paid. 

The  brush  procured  during  the  half  year  amounted  to  2,831.6  cords. 

The  work  was  resumed  for  the  spring  season  of  1883  on  the  9th  of  April,  at  Dorfee's 
Landing,  on  the  Illinois  shore  at  the  head  of  Fish  Bend,  where  759  cords  of  brush  was 
procnr^,  on  which  the  us-nal  royalty  was  paid. 

The  force  was  removed  April  19  to  the  tow-head  next  above  Turkey  Island,  from 
which  775.6  cords  of  brush  was  procured  between  that  date  and  April  23,  when  the 
force  was  moved  to  the  tow-heads  opposite  Saint  Genevieve,  where  1,5.30.9  cords  of 
brush  was  procured,  on  980.9  cords  of  which  a  royalty  of  10  cents  per  cord  was  paid, 
hot  no  owner  was  found  for  the  remainder  nor  for  the  brush  cut  from  Turkey  Island 
tow-head. 

The  force  remained  on  these  tow-heads  until  May  25,  when  it  was  removed  to  the 
nihiois  shore  near  the  bead  of  Calico  Island,  where,  after  procuring  90.3  cords  of 
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brasb,  for  which  no  royalty  was  paid,  the  force  was  disbaDded  for  the  season  on  the 
28th  of  Blay. 

The  brnsh  ^rocnred  daring  the  last  half  year  amonnted  to  3,155.8  cords,  and  the 
total  for  the  hscal  year  to  5,§77.4  cords. 

•  »»«•♦• 

Very  respect  folly,  yonr  obedient  servant, 

C.  D.  Lamb, 
Superinfendent, 
Miij.  A.  M,  Miller, 

Corps  of  Engineers y  U.  S.  A, 


REPORT  OP  MR.   8.   8.  VAXNORMAN,  ACTING  SUPERINTENDENT. 

Sajnt  Louis,  Mo.,  June  30,  ld88. 

Sir:  I  have  the  honor  to  sabmit  my  report  of  operations  at  the  engineer  supply 
depot  connected  with  works  of  improvement  under  your  charge,  for  uie  fiscal  year 
ending  June  30,  1888. 

Following  is  a  general  account  of  work  done  on  each  class  of  plant  under  super- 
vision of  the  superintendent  of  supplies. 

TowboaL—The  wheel  of  the  steamer  General  Gillmore  was  repaired  by  removing 
keys,  braces,  buckets,  and  wheel  arms.  Small  boat  was  calked  and  machinery  lined 
up.  Three  fenders,  one  flag-staff,  one  ladder,  and  one  ice-chest  were  made  for  the  boat, 
and  two  skylights  placed  on  the  after  part  of  her  roof. 

Pile-driveiv,  —  Nos,  7, 8, 11, 12, 13, 15, 16, 17, 18, 19,  and  20  were  calked  at  their  rake 
ends  and  chocks,  kevels,  and  braces  to  leads  renewed. 

New  roofs  were  placed  on  Nos.  10  and  19,  and  roof  of  No.  12  repainted. 

The  side  braces  of  leads  for  nine  drivers  were  fitted  with  angle-irons  to  protect  the 
braces. 

^ar^W.— Nos.  1,2,3,4,5,6,7,8,9,11,  12,  13,14,16,  17,  18,  21,  24,  28,  29,  and  30  were 
calked  above  water-line,  pumps  repaired,  and  bits  and  chocks  refastened. 

Of  the  above,  thirteen  barges  were  calked  twice  during  the  year,  and  new  capstans 
placed  on  five. 

Barge  No.  19  was  side-docked,  and  knuckle  and  saddle  planking  renewed  where 
necessary. 

Barges  Nos.  14, 25, 26,  and  27  were  hauled  out  on  the  ways  and  thoroughly  calked 
below  the  water-line,  Nos.  25  and  27  being  repaired  as  follows :  Stem-pieces,  futtock, 
saddle,  knuckle  and  grub-strako  planking,  and  hood  and  planking  all  renewed,  stem 
bands  reshaped  and  fastened,  and  top  timbers  spliced. 

No.  14  had  short  pieces  of  planking  below  the  water-line  and  one  saddle  plank  re- 
neived  and  30  top  timbers  spliced. 

Hog  chains  and  braces  were  removed  from  barges  14  and  16,  and  8  sections  of  port- 
able quarters  placed  on  each. 

Side  planking  ou  barge  No.  22  was  removed  where  necessary,  sides  above  water-line 
calked,  and  pumps  repaired. 

Barge  flats.  —  Nos.  57  and  58  were  calked  twice  at  the  rake  ends,  deck  and  deck 
beams  of  No.  58  renewed,  and  office  quarters  placed  on  the  latter. 

Quarter  boats,— The  rake  ends  of  Nos.  5  and  7  were  calked. 

Mattress  barges.— No,  3  was  calked  twice  above  the  water-line,  pumps  repaired, 
timber  heads  refastened,  and  capstan,  chocks,  plank-shear,  platform,  brackets  to  ex- 
tension platform,  and  fingers  to  ways,  renewed. 

Ways  for  mattresses.— Twelve  sets  of  ways  and  standards  were  made  during  the 
year. 

Flats.— A  cabin  was  placed  on  one  for  use  of  survey  party  and  75  were  hauled  out 
ou  the  bank  at  the  depot  in  the  fall  of  1887.  Seventy-nine  flats  were  repaired  during 
the  year  as  follows :  Bottoms  were  patched,  gunwales  spliced,  caps,  head-blocks, 
kevels,  and  ring-bolts  renewed,  and  all  thoroughly  calked. 

Skiffs.— Thirteen  were  stored  under  shelter  at  the  depot,  and  29  repaired  by  renew- 
ing and  patching  sides  and  bottoms,  renewing  skegs,  row-locks,  and  oar-pins,  and 
calking. 

Yawls. — Fourteen  were  repaired  during  the  year  by  calking  and  patching. 

Tools  and  appliances.— FoTty-thTee  handles  for  hurdling-forks,  30  signal-poles,  21 
capstan-bars,  and  3  pike-poles  were  made  at  the  depot  during  the  year.  Fifty-four 
wheelbarrows,  6  double  blocks,  3  pike-poles,  11^  cant-hooks,  and  lO  hurdling-forks 
were  repaired,  principally  by  renewing  handles  to  poles,  hooks  and  forks,  and  legs, 
beds,  and  head-pieces  to  wheelbarrows.  ' 

Portable  buildings, — Three  sections  were  erected  at  the  depot  for  the  purpose  of 
storing  machinery.    Sixteen  sections  were  put  upon  barges  for  quarters.    Twenty- 
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four  sections  of  qaarters  were  remoyed  from  the  bank  at  East  Solphar  Springs  and 
brought  to  the  depot  for  storage.    Two  water  closets  were  bnilt  for  quarters  on  barges. 

Boarding  oii/^*.— Seventeen  banks  were  nailed  together  for  use  at  the  works. 

Sitpply  depot — A  platform  scale,  capable  of  weighing  10  tons,  was  put  in  at  the  de- 
pot. 

Four  clnmps  of  piles  were  driven  alonz  the  river  front  of  the  depot  for  mooring  pur- 
<)09es  and  a  superstructure  of  piles  placed  for  a  new  landing. 

A  new  cellar  door  for  subsistence  warehouse  was  made  and  one  repaired. 

The  office  of  the  depot  was  painted  and  provided  with  screen  doors  and  windows. 

One  thousand  and  thirty-nine  screw-end  bolts  and  numerous  other  smaller  appli- 
ances were  made  at  the  depot  and  sent  to  the  works. 

All  tools  and  appliances  in  the  field  requiring  repairs  were  sent  to  the  depot  for  that 
purpose. 


Very  respectfully,  your  obedient  servant, 


Maj.  A.  M*  Miller, 

Corps  of  Engineers,  U.  S,  J. 


S.  S.  Van  Norman, 
Acting  Superintendent. 


REPORT  OF  MR.   8.   8.  VAN  NORMAN,   SUPERINTENDENT. 

Saint  Louis,  Mo.,  June  30,  1888. 

Sir  :  I  have  the  honor  to  submit  my  report  of  operations  in  the  subsistence  depart- 
ment connected  with  works  of  improvement  under  your  charge,  for  the  fiscal  year 
ending  June  30, 1888. 

The  average  number  of  men  subsisted  daily,  during  progress  of  work,  was  190,  and 
the  average  cost  per  ration  46  cents,  including  all  expenses  for  labor  employed  in 
eonnection  with  subsistence. 

The  labor  was  employed  as  follows : 

Procuring  and  distributing  supplies  at  the  engineer  depot  at  Saint  Louis ;  receiv- 
ing, preparing,  and  serving  same,  and  policing  mess-rooms,  kitchens,  and  quarters  in 
the  field,  and  consisted  of  the  following  class  of  employ^:  Superintendent  of  sub- 
sistence, boarding-masters,  cooks,  and  waiters. 

The  following  table  shows  the  average  cost  of  feeding  employes,  for  each  year, 
fjrom  the  time  the  present  subsistence  department  was  organized,  March,  18S;i,  to 
date: 


Year. 


AvArage 
number  of 
men  snb- 
sieted  daily. 


Vsroh  to  June,  1883 

736 

694 
268 
509 
210 
082 

1        '- 

Cents. 

47 

Fiscal  jear  endhig  June  30- 

18^.... ................................................................... 

45 

1884 

42 

1885 

39 

1886 

39 

1887 

36 

1fH8                      

46 

Averape 
cost  of  ra- 
tion. 


The  increase  in  cost  of  the  ration  for  1888,  as  compared  with  previous  years,  is  at- 
tribniable  in  part  to  the  small  number  of  men  subsisted,  the  short  time  that  work  was 
in  progress,  and  theiqcreased  cost  of  several  of  the  principal  articles  of  subsistence. 

Wortc  in  the  field  was  commenced  in  September,  1887,  with  an  average  of  103  men, 
who  were  subsisted  23  days,  119  men  during  October,  and  69  men  for  23  days  in  No- 
vember, when  work  was  suspended. 

Operations  in  the  field  were  resumed  in  April,  1838,  with  an  average  of  322  meu  fu\ 
^  days,  279  men  during  May,  and  249  men  for  June,  1888,  when  work  was  again  sus- 
pended. 

The  cost  of  the  ration  is  considerably  more  near  the  commencement  and  suspension 
of  work  than  when  the  forces  are  fully  organized  and  in  the  field ;  as  at  commence- 
ment the  boarding-masters,  cooks,  and  waiters  are  employed  several  days  in  receiving 
snppliesand  generally  preparing  for  reception  of  the  men,  before  the  latter  can  com- 
mence work,  and  when  operations  are  suspended  the  subsistence  crews  are  continued 
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on  duty  for  some  time  after  other  employ<Ss  are  discbarji^ed,  fh  washing  and  packing 
away  bedding  and  cleaning  qnartcrs,  mess-rooms,  and  kitchen. 

Therefore,  the  fact  that  work  was  twice  commenced  and  suspended  during  tho  year 
should  also  be  considered  in  connection  with  the  increased  cost  of  the  ration. 

The  above  report  refers  only  to  snbsistence  for  employ6s  engaged  on  works  of  con- 
strnction,  in  addition  to  which  the  average  cost  of  the  ration  on  the  tow-boat  General 
Gillmore  during  the  year  was  48  cents,  and  63  cents  per  ration  for  a  survey  party  of* 
12  persons  for  z3  days  in  February  and  March,  1888. 

The  manner  of  procuring  and  distributing  supplies,  variety  and  quality  of  same, 
bill  of  fare,  allowance,  etc.,  are  ffiven  in  detail  in  my  report  for  18815,  which  may  be 
found  in  Appendix  T,  page  1244,  Report  of  the  Chief  of  Engineers  for  1883. 
Very  respectfully,  your  obedient  servant, 

S.  S.  Van  Norman, 

Superintendent. 
Ma,j.  A.  M.  Miller, 

Corps  of  Engineers^  U.S.A. 


REPORT  OF  MR.   WILLIAM  S.  MITCHELL,  ASSISTANT  ENGINEER. 

Saint  Louis,  Mo.,  January  2, 1888. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  of  the  enr- 
vey  party  under  my  charge  during  the  half  year  ending  December  31,  1887. 

The  section  of  the  river  embraced  by  the  survey  was  that  between  the  foot  of  Beard^s 
Island  and  Cli£fdaie  Hollow,  a  distance  of  17^  miles. 

Tho  instructions  were  to  locate  the  banks,  islands,  sand-bars,  and  general  topog- 
raphy  with  a  plane  table,  using,  whenever  they  could  be  found,  the  triangulatiou 
points  established  in  1874-^75,  and  when  these  points  were  too  few  to  insure  accuracy 
to  interpolate  new  triangulatiou  points  with  a  transit. 

Tho  topography  was  to  be  depicted  on  two  sheets  which  were  prepared  in  the  office 
before  tho  party  went  into  tho  field.  The  first  sheet  was  to  extend  from  the  toot  of 
Beard's  Island  to  Lucas's  Bluff,  and  the  second  from  Lucas's  Bluff  to  Cliffdale  Hollow. 

In  addition  the  river  was  to  be  sounded  in  cross-sections  1,000  feet  apart  and  the 
soundings  to  be  located,  the  stage  of  river  being  referred  to  the  benchmarks  estab- 
1  ished  i  u  187d-'80.  As  it  was  desired  to  have  all  soundings  taken  at  as  nearly  tho  same 
btage  of  river  as  practicable,  it  was  decided  to  complete  the  topography  of  the  entire 
reach  before  beginning  the  soundings. 

A  quarter-boat  having  been  fitted  out,  tho  party  was  organized  and  was  placed  by 
the  steamer  General  Gillmore  at  Chesley  Island,  and  on  September  19  the  survey  wai 
begun.  The  first  chart  was  completed  on  October  14  and  the  second  on  October  31. 
For  the  lower  chart  it  was  found  necessary  to  establish  three  new  triangulatiou  points, 
and  for  that  purpose  secondary  points  established  by  tho  Mississippi  River  Commis- 
sion were  used  alter  connecting  them  with  the  triangulatiou  of  this  office.  lu  all, 
about  80  miles  of  bar  and  shore-lines  were  depicted. 

Between  November  1  and  14  the  party  was  engaged  in  sounding,  and  iu  the  entire 
reach  3,495  soundings  were  taken  and  recorded  in  77  cross-sections  of  the  river.  At 
the  sJimo  time  the  bar-lines  were  corrected  for  slight  changes  which  had  been  devel- 
oped by  the  fall  in  the  stage  of  the  river  since  they  were  farst  located. 

This  work  was  somewhat  delayed  by  the  fogs  and  the  smoky  atmosphere  which  pre- 
vailed until  the  end  of  the  season.  No  other  special  difficulty  was  oncouutored,  the 
low  stago  of  the  river  and  the  long-continued  dry  weather  being  most  favorable  to 
the  prosecution  of  the  survey. 

On  November  15,  the  party  was  removed  to  Whitehouse,  Mo.,  and  a  survey  was 
beguu  to  locate,  on  a  tracing  from  the  chart  of  last  spring,  tho  shore  and  bar-lines 
developed  by  tho  lower  water  of  the  fall  between  the  upper  ends  of  tho  works  at 
Pulltight,  111.,  and  Jim  Smith's.  This  portion  of  the  river  was  also  souuded,  1,073 
soundings  being  taken  in  23  cross-sections,  spaced  1,000  feet  apart,  except  over  the 
Twin  Hollows  Bar,  where  the  distance  between  the  sections  was  reduced  to  500  feet. 

Field-work  ended  on  November  22,  when  the  quarter-boat  was  taken  to  Bushl>erg, 
Mo.,  for  the  winter,  and  the  notes  and  charts  brought  to  the  office  to  bo  completed. 

Very  respectfully,  your  obedient  servant, 

Wm.  S.  Mitchell, 


Miy.  A.  M.  Miller, 

Corps  of  Engineers,  U.  8.  A, 


Assistant  Engineer. 
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C0N8TBUCTI0N  ACCOUJST. 


Name  of  work. 


Expended 

prior  to  Jaly 

1,1887. 


Expended  dur- 
ing fiscal 
year  ending 
^nne  30, 18^. 


Total  cost  to 
Jane  30,  18S8. 


Piasa  Island: 

Dam 

Dam  (cnttins  channel) 

Alton  Dam 

Alton  Dike 

Savrer  Bend  protection 

Venice  Dikes 

Anenallsland  protection 

Closing  Cahokia  Chute 

Channel  opposite  Saint  Lonia 

Honetail  Bar: 

Dikel 

Dlke2 

Dike  3 

Dike4 

Dikes 

Training-wall 

Hurdles 

Bank  protection 

Twin  Hollow: 

West  side,  hnrdlee 

Weetside,  bank  protection 

Sastaide,  bank  protection 

Beard  B  Island : 

Primary  hurdle 

Bank  protection 

Jim  Smith's  hurdles 

PttUtight  hurdles 

Cbcaley  Island: 

Bank  protection 

Hurdles 

^phnr  Springs,  hurdles 

Forterlalindr.. 

Fort  Chartres  Bam 

Tarkey  Island 

Easkaakia,  protection , 

Liberty  Island : 

Dam 

Protection 

Devil's  Island: 

Dikel 

Daml 

Dam2 

ICinton  Point,  hurdles 

Cape  Girardeau,  primary  hurdle 

Cairo,  protection 

Bemoring obstructions,  snag-boat  Wright.. 


$32,333.30 
3, 116. 86 
33,740.05 
70, 652. 74 
98,803.63 
36,34L85 
42, 599. 06 

119,958.21 
59.455.54 

40,549.53 
23, 600. 26 
82, 692. 54 
41,290.11 
36,933.87 
81,253.28 
548,834.08 
40,093.55 

248, 837. 83 
10. 16L  31 
128,920.30 

7,166.24 
84,258.76 
309,108.46 
123, 600. 40 

64,416.04 
27,808.61 
162,717.26 
44,296.03 
36,812.86 
24,463.85 
66.465.62 

5,053.91 
45,129.40 

6">.  871. 17 
40, 8ia  58 
16,678.30 
33,436.37 
31,930.18 
160,4.9.82 


$18,824.98 
81,875.34 


25,246.98 


4,280.45 


Totals I      3,142,569.74 


130,227.76 


$32, 333. 10 
3, 116. 18 
33,740.05 
76. 652. 74 
96, 803.  Ca 
30,  341. 85 
42,  699.  00 

119, 058. 21 
58, 455. 54 

40,  5*9.  53 
23, 600. 26 
82, 692.  5i 
41.290.11 
36, 933. 87 
81,253.28 
548, 834. 08 
40, 993.  55 

248. 837. 8-1 

19, 161.  31 

128,  920.  31 

7, 166. 24 

84,258.76 

327,933.44 

205, 475. 74 

C4,416.0^ 
27,808.01 
177,904.24 
44, 296.  02 
36,812.86 
24,468.8:) 
60, 405. 62 

5,  053. 91 
45,129.40 

65, 871. 17 
49. 848. 58 
16.  678. 80 
33, 436. 37 
31,930.18 
160, 439. 82 
4.280.45 


3,272,797.49 


PROPERTY  AND  MATERIAL  ACCOUNT. 


Class  of  property. 


J^eamer  J..  A.  Humphreyt  (machinery) . 

Steamer  (^meroi  GiUmore 

Rarges  

Btrg*flat» 

PU^drivers 

^aTs 

Qoarter-boata 

Qoarleni. 

Tents 

Supply  depot 

jlacb:ne-fthop 

Flatu 

Skiff4 

YawU 

Took  and  appliances 

Boardingoatfit 

Office  fomitoro 

Hurey  hwtrameDta 

Photogiaphie  apparatua 


Balance 
July  1,1887. 


000.00 
046. 93 
8ia37 


467.00 
084.70 
777.15 
305.00 
21L95 
751. 00 
484.20 
869. 13 
722.62 
t<65.84 
640.83 
377. 40 
506.75 
616. 31 
222.76 


Debits. 


$0.75 
14, 077. 68 

7, 635. 00 
629. 18 

1,843.12 

233. 61 

625.08 

707. 07 

3.25 

1.  553. 63 
128.88 

1,479.18 
614.02 
111.65 

1,616.75 
523.00 


95.00 


Credits. 


$0.75 

15, 837. 83 

10, 681. 24 

529. 18 

4, 883. 50 


997.39 

3, 425. 62 

24.45 

699.30 


2,966.97 
688. 62 
376. 21 
1,283.53 
1,844.99 
96.28 
137.10 
22.27 


Balance 

June  30, 

1888. 


$6, 000. 00 
14,  280.  80 
49,  772. 19 


33, 426.  Cli 

],3ia3l 

1,405.44 

11,587.05 

190. 7.'> 

3,  605. 33 

1,613.U 

3,  381. 34 

648.02 

601.28 

1,974.0* 

11,055.41 

410. 47 

674.21 

200.48 
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PROPERTY  AND  MATERIAL  ACCOUNT — continued. 


Claas  of  property. 


lifateriol,  bnuh,  Saint  Louie. 
Mftterial,  piles,  Saint  Loois  . 
Material,  stone.  Saint  Lonis. . 
Material,  stone,  Little  Rock. . 

Manilla  rope 

Siaalrope 

Wire 

Iron 

Nails 

Spikes 

Bolts,  screws 

Bolts,  assorted 

Clevises  

Lumber 

Oakom 

Coal 


Washers 

Material,  miscellaneoas. 

Subsistence 

'Whisky  and  cinchona ... 

Tagifi^non 

Lost  property 

Profit  and  loss 


Balance 
July  1, 1887. 


Total 245,500.02     112,830.06     126,164.05 


$520.52 

354.05 

1, 581. 80 

6,770.44 

480.55 

330.43 

152.43 

0L18 

164.81 

166.54 

10 

14L45 

37L53 

25.82 

253.60 


7.51 

514.04 

138.37 

1, 300. 63 

4,077.72 

43,625.08 

24,555.10 


Debits. 


I 


Credits. 


$18,021.74 
20, 751. 50 
12,?07.34 


533.02 

70L58 

430.86 

212.66 

340.04 

448.61 

650.18 

87 

4.13 

780.44 

242.06 

6,038.04 

802.88 


1,127.03 

15, 701. 20 

22.00 


47.47 


$18,307.41 
17,442.58 
12, 101. 14 


707.64 

648.22 

383.16 

34.87 

230.00 

308.08 

460.01 

1.08 

22.65 

735.47 

173.34 

6,250.54 

802.83 

4.12 

1,105.40 

13, 53.';.  30 

36.55 


Jane  ^. 
1888. 


1614.  S3 

3,820.44 

780.25 

1,581.99 

6,^15.73 

63&92 

388.62 

380.72 

193.2! 

80144 

36i8l 


122.93 

416.50 
05.44 
28.00 


3.39 

446.57 

304.36 

l,385.9i) 

4,077.72 

42,625.03 

24,602.66 


231,068.93 


PULLTIGHT. 


Labor,  material,  equipment,  etc. 

Piling 
(1,070  pUea 

driven, 
30,660feet). 

Stringing 

(532 
stringers). 

Bracing 

(706'' 

braces). 

Mattress 

(7,463  linear 

feet,  680,735 

square 

io«-t). 

WattliDg 

(561  linear 

feet,  41,3i'l 

sqaare 

feet). 

Labor, superintendence, etc 

$3,600.05 

$1,813.32 

$2,165.63 

$5,r8a33 

$coa62 

General  Mcpense 

United  States  eniriiBeer office -. 

Gouffe  readers... 

Telephone 

Steamer  (HUmor€.. 

266.07 

150.04 

124.16 

644.00 

463.70 

22.10 

2tf7.06 

35.48 

Barges  ...................................... 

Barge  flats 

10.66 
1, 675. 50 

5.00 
854.18 

7.18 
860.00 

Pile-drivers 

Qaarter-boats 

Quarters 

42.10 

17.04 

2L77 

5J.04 

3.9* 

Sunolv  denot 

Flats 

36L23 

163.72 

12.86 

13;>.61 

140.20 
62.72 
21.15 
62.67 

213.30 
77.88 
31. 8i 
7a  20 

............ 

652.80 
66.75 
100.83 
320.30 

14.30 

Skiffs 

3.53 

Tttwls 

4.40 

Tool<» and  appliances 

10.1*5 

Boarding  outfit 

Sabsistence 

.....     ... 

Whisky  snd  cinchona. 



Furniture 

Survey  instruments 

Brush*^ 

*3,'033.*i5 

i6,850.4:< 
182.28 
3.765.70 
132.00 
8a  04 
204.84 
131.40 
lU.OO 

153. 3S 

Plies 

8,334.50 

2,148.30 

Stone 

Mffpfllftr^mA _, 

140.64 
228.68 

4a  00 
50.30 

72.00 
08.00 

Sisalrope.'. [ 

Wire...: !  .;' 

Nails 

i2.48 

13.54 

"iii.w 

3.'i2 
07.56 
23.65 

6.88 
1-7.  Ou 

Spikes. 

Screw-bolts '. 

Clevises " 

Lumber 

4.i.' 

44.45 

33.00 
24.42 

Coal 

208.45 

Ice '.'.  ***■ 

Washers '.'.[['. 

.13 
27.10 

3.08 
10.05 

.01 
15. 7i 

*  MisceUaneons  material 

84.30 

Iron........ 

Oakum 

.78 

Total 

1^410.80 

5,711.64 

7,077.02 

23, 45a  48 

433  97 

Digitized  by  VjOOQIC 
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PULLTIGHT— continued. 


Labor,  material,  equipment,  etc. 

Revetment 
(1.925 

VonMxx  feet, 
102,650 
square 
feet). 

Subsis- 
tence. 

Supervis- 
ion. 

Contingen- 
cies. 

Total. 

$  68.06 

$2, 131. 21 

$1,510.91 
3.245.47 
4,217.58 

$66.53 

$17, 463. 53 

Geaeral  expense .' 

8. 245. 47 

TTnited  Statm  engineer  office 

4, 217. 58 

Owife readers  .7. 

125.83 
1, 030. 55 

125.33 

Telepbone 

1,030.55 

1, 739.  74 

1,400.61 

151. 36 

*keiiner  Qittmon ......<................... .. 

176.32 

334.07 
000.82 
80.72 

Bsnces. 

Barge  flato 

75.63 

PUe^rlrera 

3,657.73 
526. 84 

Qoarter-boata 

526.84 
],064.U 

Qowt^TS 

L47 

1^4  J.  43 

1,457.24 
190.50 

Ripply  d^^ 

190.50 

FlMs 

182.05 

11.53 

1.93 

4a  80 

1,564.06 

Rkffl> r 

86.73 

422  £6 

Tawls 

181.08 

Toob  and  appliance 

652.83 

091.51 
7,85L84 

991.51 

SffiSSSr               

7,851.34 
6.45 

'^ftlry  a«d  ^nfihona. 

6.45 
84.20 

l».81 
61.60 

46.51 

61.60 

Brarii. ..:.;:.. 

11,009.81 

18,698.23 

7,290.30 

Piles 

Stone 

3,524.60 

VaDinarofw.a... a. 

401.64 

s»«ii«peA!;::://.:::::::;:;:::;;:;:::;;:::. 

424.11 

Win.!:. 

204.84 

Nails 

181.40 

apilrf,, 

170.  to 

Serew-boltB 

868.85 

OevtoM 

22.65 

Lqiiber 

44.00 

Coal ... 

110.64 
288.85 

5.91 

610.87 

lee 

283.85 

Wadwrs 

4.12 

8.00 
.20 

59.68 

7.02 

155.90 

Irsn... 

.20 

Oikwn 

.78 



Total 

4.5ia06 

J4,38L32 

9,422.59 

1,453.56 

81.875.34 

JIM  smith's. 


Ubor.  material,  equipment,  etc. 

lUttress 
a.775  linear 
feet,  218,000 
square  feet). 

Revetment 
(1,675  linear 
feet,  65,425 
square  feet). 

Subsist- 
ence. 

Sunervis- 

Contin- 
gencies. 

Total. 

L^OT,  anpeiintendenoe,  etc.... 
OsBsral expense... ••«......  ... 

$1,585.08 

$7iaio 

$269.33 

$485.67 

82a  86 

1.506.06 

$206.85 

$3,264.93 
828.86 

United  States  engineer  office. . . 

1,596.06 

Gaoge  rwiders.... 

49.33 
855.88 

49.33 

XMepbone 

•• -- 

355.38 

StBsaer  Oittmort 

147.84 
848.49 

11.83 

66.67 
371.45 
32.86 

215.84 

Barges 

710.94 

BifiefiaU 

82.86 

65.72 

W&iven 

473.54 

473.54 

9aarter.boato 

17.28 
464.71 

17.28 

Wen 

113.83 

67a  54 

Ks 

97.46 
17.26 
83.28 
12a  15 

71.21 
5.04 
1.63 

46.12 

16a  66 

sm^ 

a44 

*********' 

29.64 

Tawls 

84.76 

Tools,  ete 

174.27 

Boirdiag  outfit 

294.61 
987.82 

294.61 

^bitetobce 

987.82 

^nnUtare 

17.70 
30.00 

17.70 

Sorrey  iBstmmenta 

80.00 

2n>A 

4, 614. 12 
236.84 
862.63 

loaoo 

2a80 
06.03 

4. 614. 12 

POss 

28a  84 

gens 

2,772.49 

8,686.02 

loaoo 

SfiliopeT 

2a  80 

Whe..". 

06.03 

Digitized  by  VjOOQIC 
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JIM  smith's— continued. 


Labor,  mat^rial^  equipment,  etc 

Mattress 
(1,775  linear 
feet,  213,000 
sqoare  feet). 

Bevetment 
(1,675  linear 
feet.  65.425 
square  feet). 

Snbalst. 
ence. 

Sapervis- 

Contin- 
gencies. 

Total. 

Nails 

$52.78 

77.59 

.84 

23.80 

$5178 
77.59 

Spikes 

Oakum 

84 

Coal 

$18.78 
54.45 
19.99 

$6.57 

44  24 

Ice 

54.45 

Miscellaneons  material 

1.90 

8.00 

29.89 

Total 

8,877.86 

$3,626.72 

2,682.93 

3,125.89 

$611.56 

18,824.96 

SULPHUR  SPRINGS. 


Labor,  material, 
equipment,  etc. 

a 

ii 

II 

M 

2 

1 

OQ 

1 

U 

r 

If 
ll 
it 

^1 

11 

It 

a 

GO 

1 
1 

1 

§ 
P 

1 

Labor,  superin- 
tendence, eto  ... 
General  exnense . . 

$762.84 

$509.82 

$165.74 

$1,101.11 

$1,155.65 

$23.53 

$£04. 00 

$1,560.82 
1.255,36 

1,049.54 

$185. 50  $6, 050. 00 
1,255.38 

,  1,949.54 

50.31,        59.34 

United  States 
encrineer  office . 

(3-aQfiro  readers .... 

Teleohone 

457.83       457.83 

Steamer  (HUmore . 

257.20 

79.82 

44.34 

150.77 

270.43 

8.87 

242.92 
550.80 
4L41 

a87 

1,060l22 
550.80 
82.78 
657.57 

Barge  flats 



4L37 

Pile-drivers     .  . 

369.20 

202.44 

85.93 

Quarters. .  ........ 

625.09 

138.10 

^nnni  V  denot ..... 



50.80'        50.80 

Plats 

48.00 
7.18 
21.92 

27.95 

32.6? 

2.45 

12.74 

15.83 

12.77 

.87 

6.14 

3.78 

126.61 
28.28 
15.41 

52.26 

1,002.44 
26.01 
55.16 

77.80 



11.75 

1,234.25 

oaos 

Sklflfs 

5.26 



Yawls 

1 

110.37 

Tools  and  appli- 
ances  .......... 

1.32 

.    3.24 
415.83 

L83 

184.01 

RoArdincT  outfit 

415,83 

21.52 

2L52 

Survey  instru- 
ments........... 

30.73 

80.73 

Snbsiatence.  . 

1,828.43 

1,828.43 
19.35 

Whisky  and  cin- 
chona  

19.85 

Brush  ■.■*TT 

2,039.58 

743.90 

2,783.48 

8,248.51 

1,266c  82 

28&00 

Piles 

2,245.85 

613.23 

384.43 

Stone 

1,090,07 
108.00 
73.60 
59.27 
22.50 
26.52 

03.  is 

ii2.60 

Manilla  rope 

Sisal  roito......... 



144.00 
9.80 

24.00 
5.34 

12.00 
2.45 

53.93 
1&35 
6.18 
6.24 

145.02 

Wire 

77.62 

Nails 

2&68 

Spikes        

10.92 
1.08 

*  "74.60 

is  ii 

48L68 

Scrair.boita 

9L68 

Ltunbor 

12.70 



26.00 

88.70 

Coal     

86.99 

6L24 



33.02 

20,54 
90.89 

20.20 

8.29 

214.08 

Ice    

:;::::::: 

90.  »> 

Miscellaneous  ma- 
terial  

3L58 

3.30 

1.37          4.83 

2.00 

4.54 

67.82 

Total 

• 

4,024.51 

1,687.58 

757.75 

4,000.41 

3,51^24146.84 

4,464.10 

4,990.71 

794. 34  26^  346c  98 

Digitized  by  VjOOQIC 
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A. — Record  of  gauge  at  Grafton^  IIL,  for  fiscal  year  ending  June  30,  1888. 
(Height  of  water  Above  pUuie  aoO  feet  below  Saint  Louis  city  directrix.] 


a- 

>9 

-5 

i 

i 

1 

1 

i 

1 

►? 

£ 

i 
3 

•1 

1' 

>^ 

1 

194.47 

10L88 

191.00 

193.22 

192.30 

190.40 

103.29 

106.64 

198.36 

205.05 

206.03 

196.23 

r 

m.€i 

191.83 

191.66 

103.13 

192.29 

100.47 

193.64 

106.47 

108.12 

204.68 

206.42 

196.80 

194.97 

10L76 

191.62 

193.02 

102.27 

190.68 

193.88 

106.87 

108.36 

204.10 

206.72 

212.00 

194.72 

lfL04 

191.63 

102.94 

192.24 

100.81 

103.87 

106.64 

190.27 

203.68 

207.02 

211.68 

194. 7« 

191.  OB 

191.46 

192.83 

192.22 

101.04 

193.80 

106.68 

199.62 

203.26 

207.32 

211.87 

194.74 

10L«3 

191.42 

m.74 

192.18 

101.60 

104.72 

197.02 

199.52 

202.87 

207,48 

210.68 

194.92 

191.68 

191.36 

192.69 

192.10 

101.72 

106.68 

196.62 

199.27 

202.66 

207.64 

210.02 

194.52 

191.63 

191.47 

102.64 

192.03 

191.75 

106.12 

196.34 

199.82 

202.62 

207.73 

209.62 

194.44 

191.46 

191.57 

192.65 

191.98 

191.62 

106.66 

196.95 

199.67 

202.68 

20a06 

209.07 

10 

194.33 

19L42 

101.73 

192.75 

191.08 

101.60 

106.08 

105.49 

199.96 

202.77 

208.13 

208.68 

11 

194.22 

101.35 

19L91 

192.77 

191.96 

191.69 

106.46 

105.02 

200.47 

202.84 

208.31 

208.22 

12 

193.86 

19L32 

191.99 

192.78 

19LflG 

19L72 

106.02 

194  82 

200.64 

202.84 

208.52 

208.67 

13 

lVL9i 

191.26 

192.06 

192.77 

191.91 

191.78 

195.82 

194.92 

200.82 

203.62 

208.66 

207.28 

14 

19LJ.42 

191.24 

192.07 

102.72 

191.94 

101.84 

106.81 

106.02 

200.72 

204.07 

209.87 

206.92 

U 

183,24 

191.28 

19117 

192.66 

191.02 

191.88 

196.70 

196.06 

200.62 

204.52 

209.22 

206.91 

16 

193. 9J 

l»La6 

191 46 

192.67 

101.87 

101.86 

105.79 

105.12 

200.64 

204.70 

209.47 

207.07 

17 

192.78 

191.67 

192.64 

192.48 

191.87 

191.48 

195.78 

195.12 

20L33 

204.87 

209.72 

206.87 

\» 

19167 

19L88 

102.80 

192.46 

101.84 

191.47 

195.77 

106.22 

201.49 

204.02 

210.22 

206.62 

19 

19153 

191.90 

193.34 

192.41 

10L81 

191.61 

106.74 

105.52 

201.66 

204.86 

210.57 

206.21 

a» 

19146 

191.90 

190.66 

192.37 

101. 78 

191.67 

105.72 

105.02 

201.62 

204.78 

210.86 

205.82 

21 

19147 

191.83 

193.64 

192.37 

101.76 

191.66 

105.68 

106.77 

201.68 

204.70 

211.18 

205.22 

rj 

19161 

191.70 

193.68 

192.37 

191.72 

191.50 

106.63 

107.12 

201.72 

204.63 

211.72 

206.63 

3 

19164 

19L72 

193.68 

192.38 

101.70 

101. 32 

106. 52 

107. 14 

202. 82 

204.52 

212. 17 

205.02 

34 

IftLfiO 

191.68 

103.64 

102.89 

191.70 

101.02 

105.42 

108.07 

203.28 

204.63 

212. 47 

206.02 

35  1  10166 

191.63 

193.62 

192.41 

191. 76 

100.63 

105.30 

109.12 

203.46 

204.71 

212. 57 

205.87 

»    19140 

19L68 

103.56 

192.42 

191.84 

100.32 

106. 17 

109.16 

204.61 

204.64 

212.48 

205.78 

27  i  19142 

19L0t 

193.47 

192.39 

191. 8-. 

100.22 

195.03 

199.18 

296.00 

204.68 

212.37 

206.78 

a 

19131 

19L66 

193.52 

102.35 

191.68 

100.12 

191.02 

109. 12 

206.63 

206.02 

212.48 

205.80 

29 

19130 

191.80 

193.42 

192.32 

191.32 

190.12 

105.14 

108.58 

206.52 

206.33 

212. 57 

205.76 

39 

19112 

191.72 

190.84 

192.32 

190.92 

101.80 

105.62 

206. 12 

206. 72 

212.58 

206.67 

»    19L98 

19L63 

192.30 

192.73 

105. 02 

205.60 

212.56 

A. — Becord  of  gauge  at  Or  ay's  Pointy  Mo,y  for  fiscal  year  ending  June  30,  1888. 
(Height  of  wmtor  abore  pbuie  200  foot  below  Saint  Loais  city  directrix.] 


1 

1 

i 

1 

>> 

i? 

1 

1 

4 

1 

1 

93.91 

s 

03.76 

3 

8a  66 

I 

100.71 

1 

105. 16 

P. 
11176 

108.56 

6 

a 

19101 

9&41 

95i21 

96.76 

11.^51 

19121 

98.06 

95.11 

96.71 

93.86 

03.46 

88.36 

00.11 

10136 

113.06 

108. 76 

115.66 

10146 

97.81 

96.16 

96.66 

93.81 

03.16 

88.26 

00.21 

103.66 

ll2tll 

10R76 

115.61 

10181 

fL61 

95.16 

96.46 

93.76 

02.86 

88.16 

100.16 

103.16 

111.20 

100.06 

115. 61 

10101 

97.51 

94.90 

96.31 

90.76 

03.40 

►0.30 

102. 61 

102.86 

110.56 

100.46 

115.01 

ll&Ol 

97.46 

94.  W» 

90.11 

93.  71 

93.06 

01.00 

101.00 

163.66 

110.01 

109.76 

115.01 

106.01 

97.31 

94.76 

95.91 

9:1.66 

03.91 

01.06 

101.50 

104. 41 

100  06 

100.01 

11100 

99101 

97.11 

9166 

96.61 

93.61 

01.66 

02.86 

101.66 

164.61 

108.56 

110.11 

111  16 

10106 

96.86 

94.66 

9'>.46 

01.56 

95.  .-56 

02.66 

100.96 

104.20 

108.26 

110.21 

U3.36 

19 

10151 

90.06 

94.81 

96.31 

9t.46 

96.01 

03.46 

09.06 

100.06 

109.  ^6 

110.26 

110.16 

11 

101  SI 

96.61 

9&56 

05. 2t 

9:^.4 1 

00.51 

05.66 

00.16 

103.76 

110.36 

110.56 

111.00 

12 

10111 

06.46 

96u61 

95.11 

93.36 

ea.26 

06.21 

07.66 

103.  76 

110.06 

111.06 

111.56 

13 

10176 

06.46 

97.01 

95.00 

03.  CO 

05  'jja 

00  00 

06.36 

104.06 

109.81 

111.56 

110.81 

14 

10131 

00.36 

97.01 

06.01 

0'i.2C 

0(.5G 

05.  41 

96.06 

HU.26 

110.16 

111.76 

110.06 

15 

lo:!.oi 

96.11 

00.70 

95.61 

03.20 

or.  00 

01.  HO 

95.61 

104.16 

110.76 

112. 10 

109.66 

M 

102.31 

0&96 

06,51 

96.21 

0120 

OX  06 

05.41 

05.36 

104.06 

11L16 

112.66 

109.66 

17 

101.60 

9r>.86 

»K  M 

9ri.  -JI 

01.21 

0^.01 

OS.  m 

05.26 

100.86 

111.06 

112.01 

110.60 

IS 

10L16 

96.06 

90.  Si 

95.611 

9i. '.«) 

01.11 

!K  20 

05.20 

103.01 

110.76 

113.16 

111.11 

19 

100.  >J1 

0G.OG 

97.76 

u5.n 

9i.2C 

0J.I6 

06..% 

05.20 

104. 31 

110.36 

113.41 

112.26 

21 

100. .«» 

9fl.01 

90.66 

91.^0 

0J.2C 

OJ.^G 

00  16 

05.66 

HV4.61 

100.86 

113.01 

112.60 

2\ 

100.26 

]K>.91 

n).76 

9l.0i) 

00.  a  1 

02.46 

90.01 

W6.41 

104.  71 

100.46 

113.96 

112.36 

h 

99  01 

06.76 

00.61 

94.  Gl 

U3.2C 

0!.ll 

OH.  70 

97.  :{6 

105. 56 

100.46 

113.86 

111.76 

23 
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W3. 

IMPROVEMENT  OF  GASCONADE  RIVER.  MISSOURI. 

The  improvement  of  this  stream  has  consisted  in  the  removal  of  ob- 
structions to  navigation  in  the  shape  of  leaning  timber,  snags,  stumps, 
etc.,  and  the  construction  of  low  wing  dams  to  facilitate  the  passage  ot 
boats  over  the  shoals  during  low  water. 

The  work  was  begun  in  1880,  and  has  been  continued,  when  funds 
were  available,  up  to  the  present  time. 

Work  was  begun  for  the  fiscal  year  ending  June  30, 1888,  on  Septem- 
ber 13, 1887,  and  consisted  in  the  construction  of  dams  or  training- walls 
at  Round  Island  and  Bock's  Bar,  and  in  the  removal  of  all  obstructions 
in  the  shape  of  snags  of  which  complaint  has  been  made.  The  work 
was  continued  in  the  fall  until  November  21,  when  the  working  party 
was  disbanded  and  the  plant  stored  at  Hermann,  Mo. 

The  amount  of  work  done  was  as  follows:  Six  hundred  and  thirteen 
linear  feet  of  dam  or  training- wall,  with  an  average  height  of  3  feet,  was 
constructed  at  Round  Island,  and  330  linear  feet  of  dam  or  training- 
wall,  with  an  average  height  of  3  feet,  was  constructed  at  Bock's  Bar. 
The  average  cost  of  the  work  was  $1.14  per  linear  foot.  For  the  details 
of  the  work  I  would  refer  to  the  report  of  my  assistant,  Mr.  J.  W.  Bea- 
man,  which  is  forwarded  herewith. 

Tixe  river  is  now  in  a  fiiirly  good  navigable  condition  from  Arlington 
to  its  mouth. 

The  work  has  been  of  benefit  to  the  navigation  of  the  river,  especially 
to  the  rafting  interests,  which  are  quite  large. 

With  the  amount  recommended  to  bo  appropriated  for  the  fiscal  yuar 
ending  June  30, 1800,  it  is  proposed  to  continue  the  removal  of  obstruc- 
tions and  to  close  isome  of  the  side  chutes,  in  order  to  concentrate  the 
water  in  the  main  channel  of  the  river. 

The  estimated  cost  of  this  improvement  was  $50,000. 

The  former  appropriations  are : 

By  act  of— 

Jniio  14,  1880 $5,000 

Mardi  :\,  1H81 10,000 

Anj?ust2,  1882 10,000 

July  5,  1884 5,000 

AugU8t5,  188(5 7.500 

Money  statement. 

July  1,  1887,  amount  available $3,075.61 

July  1,  1888,  amount  expondeil  during  fiscal  year,  e^xclnsive  of  liabilities 
outstaudiug  July  1,  1887 3,01.3.64 

July  1,  1888,  balance  available 61.1>7 

Amountappropriatedby  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 061. 97 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  aud  1867. 
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COMMERCIAL  STATISTICS. 


Artlclea. 


Quaatity. 


Value. 


Skipmenti  down  the  river. 


Whaat . 
Cera. 


Bdriey 

Walmit  lamber 

Hay  

Lire  hoes 

Cord-wood 

G«Denl  merchandbie 

Tefioir-piiie  lumber 

Banway-Uea 


67.212  bnshelfl,  at  80  oenta 
125  bushels,  at  60  eenta  . . . 
54  bnshels,  at  00  cents  — 

6,400  feet,  at  6  oents 

116  bales,  at  $1 

1S6  bead,  at  $12)  60 

6171  cords,  at  $2 

28  tons 

1,000,000  feet,  at  1.2  cents . . 
600,000,  at  83i  cents 


$45, 769. 60 

62.60 

32,40 

324^00 

116.00 

1, 687.  fiO 

1, 235. 00 

714.00 

12,000.00 

166.666.67 


Total. 


228,607.07 


Sh^mentt  up  the  river. 


Pinelomber . 
Ffaw 


Salt. 

Naib 

yiHSB  machinery 

Gcoeral  merohAodise . 


1.166  feet 

191  sacks,  at  $2. 20. 
60  barrels,  at  $L  65. 
55  kegs,  at  $3 


&  3  tons 


45.00 
420.20 

97.35 

165.00 

865.00 

1, 168. 85 


T»tal 

Total  raliie  of  river  commeroe  . 


2.261.40 


230,869.07 


This  statement  shows  an  increase  in  the  valne  of  down-stream  shipments.  This 
increase  is  covered  by  the  wheat  and  railway -ties  items. 

Last  year's  report  showed  shipments  of  42,776  bnshels  of  wheat  at  65  cents,  ^orth 
1^,904.40 :  this  year's  statement  shows  an  increase  of  14,436  bushels,  and  an  increase 
of  total  valae  of  $17,965.20. 

List  year's  report  showed  shipments  of  454,000  railway-ties,  at  33|  cents,  worth 
$151,333.33;  this  year's  statement  shows  an  increase  of  46,000  ties,  and  an  increase  of 
total  valne  of  $15,333.34. 

The  number  of  ties  is  given  in  a  ronnd  estimate,  bnt  this  is  practically  correct. 

The  np-river  shipments  this  past  year  were  somewhat  less  than  one-half  what  were 
reported  one  year  ago ;  they  were  inconsiderable  both  years. 

The  total  increase  in  value  of  the  past  year's  commerce  over  that  of  the  previous 
year  was  $27,861.44. 

The  total  number  of  tons  of  freight  carried  by  steamboat  was  2,817 ;  this  includes 
ill  commerce  except  rail  way- ties  and  yellow-pine  lumber,  which  were  rafted. 

The  BteamAboats  engaged  in  river  commerce  were  as  follows : 


Name. 

Draught. 

Burden. 

Royal 

Inehei. 
14 
13 
14 

Tona. 
78 

ViemiA 

75 

Pina :..:::::;:::.:::;:::;::;;:::;;:::;::;..;.;: 

70 

RKPOKT  OP  MR.  J.   W.   BBAMAN,  ASSISTANT  KNGINEER. 

Hermann,  Mo.,  June  30,  1888. 

Sir:  1  have  the  honor  to  make  the  following  report  upon  the  improvement  of  the 
f^Mconadp  River,  Missouri,  for  the  fiscal  year  ending  June  30,  1888. 

Dortng  the  months  of  July  and  August  the  Missouri  River  was  unusually  high,  and 
^  iKick  water  from  it  rendered  contemplated  work  on  the  Gasconade  River  imprac- 
ticable. 

On  August  3  a  general  project  for  the  improvement  of  the  river  from  Third  Cre«k 
to  the  month  wa«  submitted  for  your  consideration. 

After  a  personal  examination  by  yourself  of  the  bar  at  Round  Island,  on  the  5th  of 
September,  verbal  instructions  were  received,  in  which  the  location  of  the  line  of  im- 
proveBBeut  was  indicated,  and  the  proposed  plan  of  structure  of  the  letter  of  August 
3,  modified  iu  certain  details,  was  approved. 
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Preliiniaary  work  in  the  way  of  the  repair  of  plant  was  begun  on  Aagast  24  and 
continued  nntil  September  12,  inclusive. 

On  September  13  a  party  was  organized  and  work  began  on  the  same  day  at  Roond 
Island. 

On  October  22  the  constructed  dam  was  regarded  as  in  good  condition  to  leave  for 
the  winter,  and  work  at  that  point  ceased. 

On  the  same  day  the  plant  was  moved  down  the  river  to  Bock's  Bar,  distant  fix>m 
Round  Island  5  miles  and  from  the  month  of  the  river  2  miles. 

Active  operatious  were  begun  at  Bock's  Bar  Monday,  October  24,  and  continned  up 
to  and  including  November  21. 

On  November  22  the  flat-boat  was  loaded  with  all  tools,  tents,  eto.,  and  floated  to 
Hermann.  All  tools,  etc.,  were  stored  dry  anU  in  good  condition.  On  November  23 
the  flat-boat  was  taken  over  to  the  left  bank  of  the  Missouri  River  and  hanled  out 
upon  high  ground.    On  tne  same  day  the  party  was  discharged. 

The  work  at  Round  Island  consisted  of  a  dam  or  traininj^-wall  613  feet  in  len^b, 
w  i  th  an  avera^  height  of  3  feet.  About  90  feet  of  the  lower  end  was  si mply  a  fonnda- 
tion  of  sills  with  cross-logs  bolted  across  the  ends,  covered  with  coarse  gravel  to  the 
depth  of  2  feet. 

The  object  contemplated  at  Round  Island  was  the  concentration  of  the  low- water 
flow  in  the  left  chute  by  closing  a  chute  to  the  right,  which  heretofore  has  con- 
ducted away  one-half  of  it  at  the  lowest  stage. 

The  work  at  Bock's  Bar  consisted  of  a  dam  330  feet  long  with  an  average  height  of 
3  feet.  The  object  contemplated  at  this  point  was  exactly  the  same  in  terms  as  at 
Round  Island.  The  plan  of  structure  of  the  letter  of  August  3  as  approved  was  fol- 
lowed at  both  points.  Ciibs  were  bnilt  of  small  logs,  8  inches  smallest  diameter, 
log-cabin  style,  with  very  little  notching  at  points'of  intersection,  where  they  -were 
bolted  together  with  f-inch  iron  bolts.  The  cribs  were  built  20  by  6  feet,  oot- 
side  measurement,  and  to  such  heights  as  the  varying  levels  of  the  river-bed  in- 
dicated. These  open-work  cribs  were  set  with  their  longest  lines  parallel  with  the 
line  of  direction  of  the  dam,  and  were  filled  with  riprap  rock  to  the  height  of  3  feet. 

At  Round  Island,  as  the  dam  would  act  in  some  measure  as  a  training- wall,  riprap 
rock  was  deposited  upon  the  back  or  low-water  channel  side,  to  the  height  of  the 
crib  structure  and  with  a  natural  slope  to  the  bed  of  the  river. 

At  Bock  Bar  the  structure  was  the  same,  but  the  apron  was  placed  upon  the  front 
or  down-stream  side  of  the  dam. 

The  roots  in  each  case  were  well  protected  by  riprap,  and  at  Bock's  Bar  the  right 
bank  root  was  protected  by  a  log  mat  10  feet  wide,  loaded  with  rock. 

The  total  length  of  structure  at  Bock's  Bar,  including  mat,  is  340  feet. 

All  troublesome  snags  of  which  complaint  was  made  were  also  removed,  and  the 
Gasconade  River,  as  far  as  snags  are  concerned,  is  now  in  good  navigable  condition 

from  Arlington  to  the  mouth. 

•  •  •  •  •  •  • 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  W.  Bbamak, 
'  AsBUtant  Engineer. 

"Maj,  A.  M.  Miller, 

Corpse/' Engineer 8 f  U.  S.  A, 


W  4. 

IMPROVEMENT  OF  OSAGE  RIVER,  MISSOURI  AND  KANSAS. 

The  project  for  the  iinprovemeut  of  this  stream  has  consisted  in  the 
removal  of  obstructions  to  narigation,  such  as  snags  and  leaning  trees, 
the  dredging  of  channels  through  shoal  places,  and  the  construction  of 
cross  and  wing  dams  to  concentrate  the  water  over  shoal  places. 

No  work  was  done  oil  this  stream  for  the  fiscal  year  ending  June  30, 
1888.  A  personal  inspection  was  made  in  March  and  it  was  found  that 
tl^e  work  of  the  previous  season  had  so  far  removed  the  obstructions 
that  it  was  considered  best  to  hold  the  funds  to  be  used  for  the  coming 
season,  as  no  certainty  of  another  appropriation  was  evident.  The  read- 
ing of  the  gauge  at  Tusciimbia  was  kept  up  and  the  plant  cared  for  at 
Hermann  and  uscmI  on  the  Gasconade  River,  where  the  need  of  Improve- 
ment was  more  imminent. 
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With  the  funds  available  and  the  amount  asked  for  ^scal  year  end- 
ing June  30, 1890,  it  is  proposed  to  continue  the  removal  of  snags,  etc., 
and  to  raise  and  repair  the  wingdams  already  built, and  if  necessary 
put  in  some  new  ones. 

The  former  appropriations  are: 

By  act  of— 

March  3,  1871 $25,000 

Jane  10, 1872 ti5,000 

March  3,  1873 25,000 

Jane  23,  1874 25,000 

JnnelS,  1878 20,0Q0 

March  3,  1879 -...  20,000 

JnneU,  1880 30,000 

March  3,  1881 20,000 

Angnst5,  1886 10,000 

Money  statement 

Joly  1,1887,  amoant  available $5,972.11 

July  1, 1888,  amouDt  expended  during  fiv^al  year,  exclusive  of  liabilities 
oatstanding  July  1,1887 1,816.63 

July  1, 1888,  balance  available 4,155.48 

Amountappropriatedby  act  of  August  11,  1888  : 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 - 9, 155. 48 

5  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
and  harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

Shipmenta  down  the  river : 

Railway  ties,  1,000,000, at  33^  cents f333,333.33 

Oak  logs  in  rafts,  880,000  feet,  at  |8  per  thousand 7,040. 00 

Walnnt  logs  in  rafts,  100,000  feet,  at  |20  per  thousand ,  2, 000. 00 

Ash  logs  in  rafts,  80,000  feet,  atflO  per  thousand 800.00 

Elm  logs  in  rafts,  80,000  feet,  at  |6  per  thousand 480.00 

Estimated  value  of  steam-boat  commerce 164,107.50 

Total  value  of  down-river  commerce 507,760.83 

Shipments  up  the  river: 

Estimated  value  of  steam-boat  commerce 75,653.50 

Total  value  of  Osage  River  commerce 583,414.33 

The  above  estimate,  based  upon  the  best  data  available,  does  not  show  any  material 
change  in  the  value  of  the  river  commerce.  The  estimate  of  the  value  of  the  com- 
roerre  for  the  year  ending  June  30, 1887,  based  upon  data  as  trustworthy  as  that  of 
the  present  year,  was  |6(^,916.53.  The  railway-tie  and  raft  commerce  has  been  fully 
op  to  its  usual  amount  and  value.  Of  the  1,000,C00  ties  rafted,  47,000  were  taken  out 
of  the  river  at  Warsaw,  170  miles  above  the  mouth,  300,000  at  BagneU,  70  miles  above 
the  mouth,  and  the  remainder  at  the  mouth. 

There  were  also  taken  out  of  the  river  at  Warsaw  400,000  feet  of  lumber  in  oak  logs, 
and  200,000  feet  of  lumber  in  walnut  logs. 

The  steam-boat  commerce,  which  appears  to  be  somewhat  less  in  value  this  year 
than  usual,  was  mostly  confined  to  that  portion  of  the  river  below  Tuscumbia,  up- 
wards of  60  miles  above  the  month  of  the  river. 

The  foUowing  steam-boats  were  engaged  in  the  Osage  River  trade  during  the  past 
year:  General  Meade,  Z>.  B,  ffurlhut,  Black  Diamond^  and  Frederick. 

The  combined  registered  tonnage  of  these  boats  is  not  far  from  300  tons. 

With  the  exception  of  the  General  Meade  the  above  are  used  as  tow-boats,  and 
harc^  are  utilized  in  the  transportation  of  merchandise. 

The  above  report,  meager  as  it  is  in  details,  gives  without  any  doubt  a  just  esti- 
mate of  the  commercial  interests  of  the  Osage  River. 
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W  5. 

preliminary  examination  of  mi8sissippi  river  at  rush  island 
bend  and  ivy  landing,  illinois,  with  a  view  to  confining  and 
deepening  the  channel. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  March  8,  1888. 
Sir  :  I  have  the  honor  to  submit  herewith  a  copy  of  a  report  to  this 
office  from  Maj.  A.  M.  Miller,  Corps  of  Engineers,  of  the  results  of 
•    •    •    the  examinationt    •    •    •    of  the  Mississippi  River  at  Bush 
Island  Bend  and  Ivy  Landing,  with  a  view  of  confining  and  deepening 
the  channel.    As  this  locality  will,  at  the  proper  time,  be  treated  as  part 
of  the  general  plan  of  improvement,  it  is  di^emed  advisable  to  defer 
work  upon  this  bend  until  it  is  reached  by  the  improvement  in  progress, 
which  may  result  in  rendering  any  work  here  unnecessary. 
Very  respectfully,  your  obedient  Servian t. 


J.  C.  DUANE, 
Brig.  Gen.^  Chief  of  Engineers. 


Hon.  William  C.  Endicott, 

Secretary  of  War. 


report  of  major  a.  M.  miller,  corps  of  ENGINEERS. 

'  United  States  Engineer  Office, 

Saint  Louis,  Mo.^  February  24, 1888. 

Sir:  In  compliance  with  letter  dated  office  Chief  of  Engineers,  U.  S. 
Army,  Washington,  D.  C,  October  28,  1880,  to  this  office,  then  under 
Maj.  O.  IT. 'Ernst,  Corps  of  Engineers,  I  have  the  honor  to  report  as  fol- 
lows on  an  examination  of  the  <^  Mississippi  River  at  Rush  Island  Bend 
and  Ivy  Landing,  with  a  view  to  confining  and  deepening  the  channel, 
Illinois." 

Major  Ernst,  in  his  letter  to  the  Chief  of  Engineers,  U.  S.  Army, 
dated  November  1, 1886,  states  that  no  funds .  are  necessary  for  the 
preliminary  examination  of  this  locality  in  view  of  the  information  in 
this  office. 

Knsh  Island  Bend  and  Ivy  Landing  is  a  locality  on  the  Mississippi 
River,  left  bank,  about  40  miles  below  Saint  Louis. 

The  improvement  of  this  x>ortion  of  the  river  is  contemplated  in  the 
general  project  for  the  improvement  of  the  Mississippi  River  between 
the  mouths  of  the  Ohio  and  Dlinois  rivers,  and  is  better  treated  as  bo- 
longing  to  this  project  as  a  whole  than  as  a  separate  work. 

The  project  for  the  improvement  of  this  portion  of  the  Mississippi  River 
contemplates  a  continuous  extension  of  works  fix)m  Saint  Louis  down- 
stream, and  this  work,  ^^hich  has  been  successful,  as  far  as  carried  on. 
lias  reached  a  point  about  22  miles  below  Saint  Louis  and  18  miles  above 
Rush  Tower  Bend.  The  river  at  this  point.  Rush  Tower  Bend  and  Ivy 
Landing,  is  not  now  giving  any  special  trouble  to  navigation.  The  bend 
is  caving,  but  the  channel  follows  the  bend  and  remains  good. 

When  the  general  work  reaches  this  point  will  be  the  proper  time  to 
take  measures  for  the  permanence  of  the  river.    If  an  attempt  was  made 

t  Provided  for  iu  river  and  harbor  act  of  August  5,  1886. 
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at  present  to  hold  this  bend  it  might  be  useless  work,  as  when  the  per- 
manent improvement  reaches  this  point  the  regimen  of  the  river  may  be 
such  that' no  work  would  be  required. 

It  is,  in  my  opinion,  better,  then,  to  leave  this  work  until  it  becomes 
necessary  as  a  part  of  the  general  project,  especially  as  at  present  no 
inconvenience  results  to  navigation. 

In  view  of  the  above,  in  my  opinion,  the  '^  Mississippi  Kiver  at  Hush 
Tower  Bend  and  Ivy  Landing,  with  a  view  to  confining  and  deepening 
the  ch^Minel,  Illinois,"  is  not  at  present  worthy  of  improvement,  as  it  is 
to  be  treated  as  a  part  of  the  general  plan  for  improvement  of  the  river 
at  the  proper  time. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 


Major  Corps  of  Engineers. 


The  Chief  op  Engineers,  U.  S.  A. 


W  6. 

preliminary  examination   of   KASKA8KIA  RIVER,  ILLINOIS,  FROM 
NEW  ATHENS  TO  ITS  MOUTH. 

United  States  Engineer  Office, 

Saint  Louis^  Mo.y  December  27, 1886. 

Gbnbrai^  :  In  compliance  with  instructions  contained  in  letter  from 
office  of  the  Chief  of  Engineers,  U.  8.  Army,  Washington,  D.  C,  Sep- 
tember 27, 1886, 1  have  the  honor  to  make  the  following  report  upon  a 
preliminary  examination  of  the  Kaskaskia  Biver,  from  New  Athens  to 
iU  mouth. 

The  present  mouth  of  the  Kaskaskia  Biver  is  at  a  point  on  the  Mis- 
sissippi Biver  about  3  miles  above  the  town  of  Kaskaskia,  or  about  14 
miles  above  Chester,  at  which  x>oint  it  formerly  emptied  into  the  Missis- 
sippi  Biver.  In  April,  1881,  the  Mississippi  Biver  broke  through,  or 
formed  a  "  cut-off,'^  into  the  Kaskaskia  at  its  present  mouth.  The  level 
of  the  Mississippi  Biver  at  the  present  mouth,  being  about  6  feet  above 
that  at  the  former  mouth  of  Kaskaskia  Biver,  caused  a  complete  change 
in  the  depth  of  water  in  the  latter  river.  At  most  stages  of  water  the 
backwater  of  the  Mississippi  now  reaches  up  the  Kaskaskia  Biver  aH 
far  as  Evansville,  a  distance  of  24  miles  from  the  mouth,  and  the  low- 
water  navigation  of  the  river  is  dependent  upon  the  stage  of  waterin 
the  Mississippi  Biver,  the  current  at  low  water  being  almost  imi>er 
ceptible.  The  Kaskaskia  is  a  tortuous,  sluggish  stream  with  stable 
banks  and  remarkably  free  from  snags.  At  a  low-water  stage  of  the 
Mississippi,  6.5  feet  on  the  Saint  Louis  gauge,  3  feet  can  be  carried  to 
the  Bvansville  Bridge,  except  over  two  places — one,  the  lower,  being 
caUed  Nine-Mile  Sh<^,  about  6  miles  from  the  mouth,  and  the  other,  a 
shoal  immediately  in  the  vicinity  of  Evansville.  On  the  Nine  Mile 
Shoal  there  is  9  inches  of  water  at  this  stage  of  the  Mississippi  River, 
6.5  feet  on  the  Saint  Louis  gauge,  and  a  few  inches  more  at  the  K\ans- 
viUe  Shoal.  Between  Bvansville  and  the  bridge  near  Baldwin,  a  (lis 
tance  of  about  14  miles,  the  principal  obstruction  is  Anderson's  Shoui, 
which  is  a  ledge  of  rock  crossing  the  river.  Just  above  the  bridge  at 
Baldwin  there  is  what  is  called  the  "Fish  Trap."  This  is  an  obstruc 
tiou  built  in  the  stream  for  the  purpose  of  setting  fishnets.    This  is 
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.  the  only  obstacle  to  New  Athene.  As  flar  as  could  be  ascertainecl  no 
serious  shoaling  has  occurred  in  the  slacK-water  portion  of  the  river 
due  to  sediment  from  the  Mississippi  Biver,  and  it  would  appear  that 
with  a  small  expenditure  a  3-foot  depth  of  water  at  a  6-foot  stage  of  the 
Mississippi  at  Saint  Louis  could  be  obtained  from  New  Athens  to  the 
mouth.  The  bridges  on  the  river  below  New  Athens  are  two,  a  railroad 
bridge  near  Baldwin  and  a  county  or  highway  bridge  at  Evansville; 
these  bridges  have  draws  in  them  of  80  feet  in  the  clear,  and  would  not 
interfere  with  the  navigation  of  the  river  materially. 

The  town  of  Bvansville,  about  33  miles  by  river  from  Chester,  is  a 
place  of  600  inhabitants,  and  is  dependent  upon  the  river  for  its  sop- 
plies.  It  is  a  center  of  supply  for  the  neighboring  country,  and  hero  is 
operated  a  mill  which  has  a  yearly  output  of  50,000  barrels  of  dour, 
grinding  200^000  bushels  of  wheat  annually,  which  is  hauled  to  mill 
mostly  by  the  surrounding  farmers.  This  flour  is  all  shipped  by  river 
to  Chester,  whence  it  is  shipped  south.  I  was  informed  that  the  value 
of  the  general  merchandise  sold  in  Evansville  yearly  was  about  $60,000, 
and  that  about  $8,000  worth  of  agricultural  implements  were  sold  last 
year. 

At  New  Athens,  a  town  of  about  1,000  inhabitants,  there  is  another 
flouring  mill  which  has  an  output  of  about  50,000  barrels  yearly.  At 
this  point  the  Saint  Louis  and  Cairo  Short  Line  Railroad  crosses  the 
river,  and  at  present  all  freight  is  carried  to  and  from  this  place  by  this 
means.  Boats  had  heretofore  not  been  able  to  reach  New  Athens,  as 
the  Baldwin  Bridge  formerly  had  no  draw,  but  the  new  bridge  has  a 
draw,  thus  opening  up  the  river  to  this  point. 

The  country  through  which  the  river  flows  is  thickly  populated,  and 
is  a  rich  agricultural  country,  being  the  great  wheat-producing  portion 
of  Illinois.  At  present  the  low- water  navigation  of  the  river  is  carried 
on  by  steam-boat,  the  Nick  Saur,  Captain  Neville,  owner  and  master. 
She  is  100  feet  long,  18  teet  beam,  4  feet  depth  of  hold,  can  be  loaded 
to  a  draught  of  3J  feet ;  tonnage,  99.22.  When  the  stage  of  water  will 
not  permit  her  to  pass  the  Nine-Mile  Shoal  the  freight  is  transferred  by 
flats  at  this  point  to  a  smaller  boat,  the  Little  Nick. 

The  amount  necessary  to  improve  this  river  to  give  3  feet  at  ordinary 
low  water  is  probably  small,  but  no  estimate  of  the  amount  can  be  made 
without  a  survey  of  the  shoal  points.  It  is  estimated  that  this  survey 
could  be  made  for  $1,200,  and  it  is  respectfully  recommended  that  this 
amount  be  allotted  in  order  that  a  report  as  to  whether  the  stream  is 
worthy  of  improvement  can  be  made.  If  it  is  found  that  this  amount 
is  reasonable  I  am  of  opinion  that  the  stream  is  worthy  of  improvement, 
as  it  would  open  the  river  for  a  3  foot  navigation  at  low  water,  and  be 
of  great  benefit  to  all  the  country  along  the  river  between  New  Athens 
and  its  mouth. 

The  commercial  statistics  of  the  river  are  as  follows : 


Articloa. 

Valae. 

Articles. 

Value. 

so 000  barrels  flonr          -. 

$200,000 

60.000 

2I,J00 

8,000 

0,030 

400  barrels  lime 

$500 

200  barrels  salt 

2£0 

^i  AflO  hiinhnlft  whM&t 

Cooperatre  mat erial  ................... 

5,000 

Total 

301  180 

The  above  is  Iho  present  commerce  of  the  river,  and  includes  only  the 
portion  from  Evansville  to  the  mouth.     If  the  river  were  improvetl  so 
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that  3  feet  could  be  carried  to  !N'ew  Athens  this  amoinit  woald  be  in- 
creased, possibly  doabled. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major ^  Corps  of  Engineers. 
Brig,  Gen.  Jas.  0.  Ditane, 

Chief  of  Engineers^  U.  S.  A. 


survey  of  KABKASKTA   river,  ILLINOIS,  PROM  NEW  ATHENS  TO  ITS 

MOUTH. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.y  February  24, 1888. 

Sir  :  In  compliance  with  instructions  contained  in  letter  dated  office 
Chief  of  Engineers,  U.  S.  Army,  Washington,  B.  0.,  March  16, 1887, 1 
have  the  honor  to  make  the  following  report  on  the  survey  of  the  *<Kas- 
kaskia  Biver,  from  New  Athens  to  its  mouth,  Xllinois." 

A  party  was  organized  and  sent  to  the  mouth  of  the  Kaskaskia  Biver 
for  its  survey  on  November  2,  1887,  under  charge  of  Mr.  O.  D.  Lamb, 
assistant  engineer.  This  was  the  most  favorable  time  for  a  survey,  it 
being  the  season  of  extreme  low  water.  The  survey  was  completed  to 
New  Athens  on  December  3, 1887,  and  the  chart  has  since  been  platted 
in  this  office. 

The  Kaskaskia  Eivcr  drains  about  5,000  square  miles  of  country,  and  ' 
from  New  Athens  to  its  mouth  is  a  distance  of  43  miles.  The  principal 
towns  in  this  stretch  of  the  river  are  Evansville,  about  600  inhabitants, 
12  miles  from  the  mouth ;  Baldwin,  400  inhabitants,  22  miles  from  the 
mouth ;  and  New  Athens,  1,000  inhabitants,  43  miles  from  the  mouth. 
The  country  between  New  Athens  and  the  mouth  is  rich  farming  land, 
producing  principally  wheat ;  cord- wood  is  also  still  abundant  along  the 
river  and  is  shipped  by  boat  to  Saint  Louis.  At  New  Athens  is  a  flour 
mill,  with  an  annual  output  of  50,000  barrels  flour,  and  at  Evansville 
there  is  a  mill  of  the  same  capacity. 

At  present  the  commerce  of  the  river  is  confined  principally  to  the 
Iiortion  below  Evansville,  and  consists  in  the  moving  of  the  farm  prod- 
acts,  flour,  and  supplies  for  the  country  bordering  the  stream. 

The  river  is  crossed  at  Naw  Athens  by  two  bridges  without  draws, 
one  being  the  bridge  of  the  Cairo  and  Saint  Louis  !E^ilroad,  the  other  a 
highway  bridge.  At  Baldwin  the  Mobile  and  Ohio  Eailroad  crosses 
the  river  on  a  draw-bridge  with  90  feet  draw  openings ;  a  fourth  bridge 
at  Evansville  is  a  highway  bridge  with  draw  openings  of  80  feet. 

At  high  water  the  river  is  navigable  to  New  Athens.  At  low  water 
the  river  is  obstructed  by  shoals,  snags,  and  bars,  and  depends  for  its 
navigation  upon  the  stage  of  the  Mississippi.  Formerly  the  mouth  of 
the  river  was  at  Chester,  111.,  but  in  1881  a  "  cutoflf '^  in  the  Mississippi 
Kiver  occurred  near  the  town  of  Kaskaskia,  which  moved  the  mouth  of 
the  river  about  7  mfles  up-stream ;  this  benefited  the  navigation  of  the 
Kaskaskia,  for  the  present  month  is  at  a  point  on  the  Mississippi  Eiver 
about  6  feet  in  elevation  above  its  former  mouth,  and  thus  the  backwater 
(torn  the  Mississippi  gives  this  much  more  depth  at  the  same  stage,  pro- 
longing the  season  of  low- water  navigation. 

The  first  serious  obstruction  met  with  in  ascending  the  river  is 
what  is  called  the  "Nine-Mile  Shoal,''  6  miles  above  the  mouth.  It  is 
a  ledge  of  rock  extending  across  the  river ;  on  this  there  is  only  about 
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9  lliche^  available  at  a  6  5-foot  stage  (Saint  Louis  gaoge)  of  the  Missis- 
sippi River.  An  attempt  was  made  in  1870  to  improve  this  sheal  l|y 
the  "Okaw  Navigation  Company,"  bat  since  the  *' cut-off'^  changed  the 
regimen  of  the  river  the  work  has  failed  to  give  relief. 

The  next  obstraction  met  with  is  a  shoal  at  Evansvllle  consisting  of 
bowlders  and  gravel.  It  is  estimated  that  these  two  obstractions  can 
be  removed  so  as  to  give  a  low-water  depth  of  3  feet  at  a  Mississippi 
stage  of  6.5  feet  at  a  cost  of  $6,000. 

The  obstractions  between  Evansvllle  and  the  Baldwin  Bridge  consist 
of  a  gravel-shoal  at  Plum  Creek,  2  miles  above;  a  gravel-bar  4^  miles 
^bove,  and  snags  and  drift-wood.  It  is  estimated  that  the  removal  of 
the  obstructions  named  will  cost  $4,500.  Above  Baldwin  the  work  of 
improvement  would  consist  in  the  removal  of  snags,  drift,  and  leaning 
timber.  At  present  the  commerceof  this  portion  of  the  river  is  not 
worthy  an  outlay  of  Government  funds. 

It  does  not  appear  at  present  that  the  needs  of  commerce  require  the 
improvement  (^  the  river  to  any  point  above  the  Baldwin  Bridge,  as  it 
is  not  probable  that  the  river  traffic  above  this  point  could  compote 
with  the  railroads.  It  would  seem  advisable  and  in  the  interests  of 
economy  to  first  open  the  river  for  low- water  navigation  to  Evansville, 
to  give  an  outlet  for  this  trade,  and  if  the  demands  of  commerce  here- 
alfter  may  require  the  improvement  could  be  continued  up-stream. 

I  therefore  submit  an  estimate  of  $6,000,  for  which  sum  navigatiou  t4> 
Evansville  will  be  greatly  improved  during  the  season  of  low  water.  Mr. 
Lt^mb'p  report  is  appended.  I  have  increased  his  estimates,  as  in  works 
of  this  character,  when  the  appropriation  is  small,  the  contingencies  are 
proportionally  great. 

The  r^[>ort  of  Mr.  Lamb  contains  the  commercial  statistics,  as  far  as 
could  be  ascertained. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 

The  Chief  op  Engineebs,  U.  S.  A. 


RKPOUT  OV  MK.   C.   D.   LAMU,  ASSISTANT  ENGINKKR. 

Saint  Louis,  Mo.,  December  27, 1887. 

8ik:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  Kosksis- 
kia  River  daring  the  half  year  ending  December  31,  1887. 

In  accordance  with  your  letter  of  instruction,  dated  October  28,  18S7,  a  party,  con- 
sisting of  one  assistant  engineer,  one  leveler,  one  cook,  and  four  skiffmeu,  was  organ- 
ized November  1,  and  the  survey  began  the  next  day.  It  consisted  in  locating  the 
shore-lines,  taking  soundind^  and  running  a  line  of  levels  from  the  mouth  tu  New 
Athens,  a  distance  of  4:)  miles. 

The  shore-lines  were  located  by  triangulatiou  extended  up-stream  from  a  base-line 
laid  off  on  the  bar  opposite  the  mouth  of  the  river.  This  base-line,  2,000  feet  long, 
was  measured  three  times  with  a  steel  tape,  and  the  difference  between  the  greatest 
and  least  results  was  about  three-tenths  of  a  foot.  The  topography  was  put  in  an<l 
the  sides  of  the  triangles  measured  as  a  check  by  the  stadia-rod. 

Triangulatiou  points  were  permanently  located  by  hubs,  and  bench-marks  pnt  in 
at  the  month  of  the  river.  Nine  Mile  Shoals,  Evansville,  Baldwin  Bridge,  Perkin^H 
Lake,  and  New  Athens. 

Soundings  were  taken  at  each  triangulatiou  station,  or  at  intervals  of  about  000 
feet,  except  on  the  shoals,  where  soundings  were  taken  every  100  feet. 

During  the  early  part  of  November  the  river  was  very  low,  but  a  rise  began  No- 
vember 25,  when  the  survey  had  been  extended  to  Perkin^^  Lake,  about  8^  miles  above 
Baldwin,  which  continued  until  after  the  work  had  been  completod  to  New  Athens,' 
December  3. 
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Tiie  elevation  of  the  water-surface  at  various  places,  both  before  and  after  tli<> 
rise,  is  shown  in  the  following  table : 


' 

Elevation. 

Looallty. 

Before 
rise. 

After 
rise. 

Remarks. 

Benrh-inArk  at  moitth  of  KflskxiskiA -. 

100.00 
71.45 

71.61 
71. 62 
71.72 
71.75 
71.84 
71.88 
71.98 
72.06 
r2.29 
72.69 
81.34 

100.00 
60.75 

70.54 
74.74 
7&20 

"mis" 

'*84.'io' 
94  35 

Reduced  to    5.1  foot 

KaiikMikia  500  feet  Above  month 

stace. 
Above  Mnd  Bar. 

Kjifkaakia  at  lower  odiro  Nino  MUe  Shoals 

KiukukiAat  nnnor  Mlire  Nino  MileShoala 

KankBHkia  at  lower  edire  Evannv^ille  Shoals 

Kankaskia  at  nnner  (Hiiro  Rransvillo  Shoals 

Kaskatfkia  at  lower  edge  Plum  Creek  Shoals 

Easknskia  at  upper  edge  Plum  Creek  Shoals 

Kanksskia  at  lower  edge  A  nd<*rM>n's  Shoals 

Kankaskia  at  upper  edjce  Anderson's  Shoiils 

' 

Kaskaakia  at  Bafdwin  firidgo 

Easkaskiaat  New  Atheus — — 

The  Kaskaskia  River  rises  iu  Cbampaigu  Connty,  111.,  runs  in  a  southwesterly 
direction  through  Douglas,  Coles,  Moultrie,  Shelby,  Fayette,  Bond,  Clinton,  Wash- 
ington, Saint  Clair,  and  Randolph  counties,  and,  until  April,  1881,  emptied  into  the 
Missiasippi  abont  a  mile 'above  Chester,  but  at  that  time  the  Mississippi  cut  away  a 
narrow  strip  of  land  which  separat^id  it  from  the  Kaskaskia,  and  the  mouth  of  tho 
tatter  is  now  abont  9  miles  from  Chester,  or  (>(>  miles  below  Saint  Louis.  The  rivet  U 
abonfe  *J50  miles  lon^  and  drains  about  5,000  square  miles  of  torrifiory. 

The  only  towns  situated  near  the  navigable  portion  of  the  river  are  Evansville,  1*^ 
miles  from  tbo  month,  with  a  population  of  about  r>00,  where  there  is  a  wagon-bridge 
with  a  draw-span riO  feet  wide;  Baldwin,  22i  miles  from  the  mouth,  with  a  popula- 
tion of  al>oat  400,  on  the  Mobile  and  Ohio  Railroad,  which  crosses  the  river  on  a 
bridge  having  a  draw-span  90  feet  wide  in  the  clear;  and  New  Athens,  43  miles  from 
the  mouth,  wnichhas  a  population  of  about  1,000.  Tho  last-named  place  is  considered 
as  the  head  of  navigation  on  the  Kaskaskia,  for  it  is  there  crossed  by  two  bridges 
witbont  draws — ^the  lower  one  for  wagons,  tho  other  used  by  the  Cairo  Short-line 
Braochof  tho  Saint  Louis,  Alton  and  Terre  Haute  Railroad. 

Tb**  navi<ration  of  the  Kaskaskia  River  was  begun  in  1837  by  a  small  boat  called 
the  Wild  Duckf  running  ftom  Chester  to  New  Athena.  Tho  business  done  by  boats 
increased  as  the  country  near  the  river  was  settled,  but  was  largely  diverted  to  the 
railroads,  which  now  cross  the  river  at  various  poiuts. 

A  largo  section  of  the  country  south  of  Baldwin  and  near  the  river  has  always  been 
able  to  ship  freight  by  boat  cheaper  than  by  rail.  This  section  iucludes  the  town  of 
Evansville,  which  contains  a  flour-mill  with  a  capacity  of  50,000  barrels  a  year,  a 
larjje  cooper's  shop,  and  four  stores.  Boats  have,  therefore,  continued  running  iu  the 
KaslLaflkia  at  all  navigable  stages,  but  since  1881  changes  have  taken  place  in  the 
r^imen  of  the  river  which  have  made  it  impassable  at  low  stages.  The  channels 
anrnnd  the  shoals  have  been  filled  up  during  the  long-coutiuued  high  water  of  1881, 
IBSi,  and  1883,  and  many  of  the  bends  between  Anderson's  Shoals  and  Now  Atheus 
are  closed  by  snags  at  all  except  high  stages. 

The  only  boat  now  running  steadily  on  the  river  is  the  Nick  Sautr,  owned  in  Ches- 
ter. This  boat  is  100  feet  long,  18  feet  wide,  and  4  feet  deep,  with  a  tonnage  of  99.27. 
It  makes  daily  trips  between  Chester  and  Evansville  during  harvest  time,  and  three 
trips  a  week  during  tho  remainder  of  the  season  of  navigation,  together  with  trips  to 
pomte  above  Evansville  as  often  as  the  business  offered  will  Justify. 

A  smaller  boat,  called 'the  Little  Nick^  is  also  used  during  low  water  for  transferring 
fr^ht  on  flats  between  Evansville  and  the  mouth  of  the  Kaskaskia. 

Tike  amount  of  freight  carried  by  these  boats  during  the  past  seasou  was  about  as 
follows: 

Tons. 

Floor  from  Evansville  to  Chester,  25,000  barrels 2,500 

Brui  and  shipstnflfs,  Evansville  to  Chester 400 

Wheat,  various  points,  to — 

Chester *. 500 

Evansville 800 

Coopers*  materials  from  Chester  to  Evansville 400 

General  merchandise  from  Chester  to  Evansville 240 

Farm  prodncefrom  Evansville  to  Chester 260 

Total -■ 5,100 
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About  2,500  cords  of  wood  were  also  loaded  upon  barges  at  various  points  on  tho 
river  below  Baldwin  and  towed  to  Saint  Louis  by  the  tow-boats  Dolphim  and  Mary 
Michael. 

While  navigation  is  suspended  on  the  Kaskaskia  all  Saint  Louis  freight  is  hauled 
in  wi^ons  to  and  from  Red  Bud,  11  miles  distant,  the  nearest  town  on  the  Mobile  and 
Ohio  Railroad,  and  freight  for  southern  points  is  hauled  to  Chester,  18  miles  distant. 

The  average  time  dunng  which  navigation  is  suspended  on  sMScount  of  low  water 
in  the  Kaskaskia  is  now  much  less  than  before  the  cut-off  mentioned  as  occurring  in 
1881.  The  surface  of  the  Mississippi  at  the  cut-off  is  about  7  feet  higher  than  at  the  old 
mouth,  and  backwater  from  the  Mississippi  at  medium  and  high  stages  now  increases 
the  depth  of  water  in  the  Lower  Kaskaskia  by  about  that  amount,  so  that  though 
previous  to  1881  a  15-foot  stage  in  the  Mississippi  at  Saint  Louis  was  required  to  give 
3  feet  of  backwater  on  the  shoals  below  Evansville  during  low  stages  of  the  Kaskaskia, 
that  depth  can  now  be  found  with  the  Saint  Louis  gauge  reading  8  feet. 

During  the  high-water  years  of  1881,  1882,  and  1883  navigHtion  between  Chester 
and  Evansville  was  only  interrupted  by  ice,  but  during  the  last  four  years  navi^tion 
has  been  suspended  on  account  of  low  water  on  the  snoals  in  the  Kaskaskia  for  an 
average  time  of  eight  weeks.  The  freight  hauled  to  and  from  Chester  and  Red  Bud 
during  these  eight  weeks,  with  the  increase  in  the  cost  of  its  transportation,  is  about 
asfol&ws: 

50  tons  merchandise,  at  an  increased  rate  of  |2  per  ton |10Q 

25  tons  produce,  at  an  increased  rate  of  |2  per  ton 50 

100  tons  coopers' material,  at  an  increased  rate  of  $1  per  ton 100 

150  tons  wheat,  at  an  increased  rate  of  $1  per  ton 150 

600  tons  flour,  at  an  increased  rate  of  $1  per  ton « 600 

Total 1,000 

The  y^mkifci^lrift,  above  Evansville  flows  through  a  fine  farming  country,  but  its  sur- 
plus products  are  all  shipped  by  rail  except  the  wheat,  which  is  nearly  all  purchased 
by  the  flouring-mills. 

About  1,500  tons  of  freight  are  annually  shipped  to  and  from  Baldwin,  on  the  Mo- 
bile and  Ohio  Railroad,  by  which  it  is  45  miles  from  Saint  Louis.  The  town  is  2i 
miles  from  tlie  river,  and  the  coat  of  hauling  that  distance  would  be  added  to  the 
rates  by  boat. 

The  freight  to  and  from  New  Athens,  amounting  to  about  6,500  tons  a  year,  is  now 
shipped  on  the  Saint  Louis,  Alton  and  Terre  Haute  Railroad,  by  which  it  is  but  29 
mil^  from  Saint  Louis. 

The  only  places  on  the  Kaskaskia  River  below  Evansville  where  there  is  less  than  4 
feet  of  water,  with  the  Mississippi  6.5  feet  above  low  water  at  Saint  Louis,  are  the 
mouth  of  the  river,  mouth  of  Nine  Mile  Creek,  and  Just  below  Evansville.  The  river 
is  flJso  obstructed  by  a  few  large  snags,  the  most  troublesome  of  which  are  n-t  the 
mouth  of  Camp  Creek,  1^  miles  below  Evansville. 

The  shoal  at  the  motfth  of  the  river  iscaused  by  a  mud-bar  on  which  there  was  but 
18  inches  of  water  during  the  first  part  of  November,  but  the  mud  was  so  soft  that  a 
channel  could  have  been  washed  through  it  in  a  few  hours  by  the  wheel  of  a  tow- 
boat. 

The  shoal  at  Nine  Mile  Creek  is  about  6  miles  from  the  mouth  of  the  river.  The 
obstruction  consists  of  a  ledge  of  rock  extending  across  the  river  from  the  high 
ground  on  the  east  side. 

The  location  of  the  ledge  and  the  depths  of  water  in  its  vicinity  are  shown  on  the 
accompanying  tracing. 

This  shoal  has  always  been  considered  a  serious  obstruction  to  navigation,  and  in 
1870  the  dam  shown  on  the  tracing  was  built  by  the  Okaw  Navigation  Company,  with 
money  raised  by  subscriptions  and  taxes  on  the  land  near  the  river.  Its  object  was 
to  force  the  river  to  the  west  of  the  ledge  down  through  the  bar  now  found  on  that 
side.  This  attempt  was  a  partial  success.  A  narrow  channel  was  out  around  the 
ledge  during  low  water,  but  it  was  closed  by  sand  deposited  during  the  high  water 
of  1881,  and  the  bar  is  now  so  high  that  its  removal  would  cost  more  than  to  blast  a 
permanent  channel  through  the  ledge. 

To  obtain  a  channel  having  a  minimum  depth  of  3  feet  at  this  locality  with  the 
Mississippi  River  6.5  feet  above  low  water  at  Saint  Louis,  the  bed-rock  must  be 
loosened  by  blasting  and  removed  to  a  depth  of  about  19  inches.  The  red*  contour 
lines  on  the  tracing  show  that  the  least  excavation  would  be  required  in  mining  a 
passage  about  100  teet  west  of  the  present  channel. 

To  make  a  passage-way  through  the  ledge  100  feet  wide  and  of  exactly  the  desired 
depth,  would  necessitate  the  removal  of  about  900  cubic  yards  of  bed-rock.  This 
amount  would  probably  be  increased  by  the  removal  of  rock  below  the  desired  depth, 
but  9^  tb©  VQck  ow  the  surface  of  the  ledge  is  soft  and  the  strata  thin,  the  ^^noupt  to- 
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moved  woald  nofc  probably  exceed  1/350  cubic  yards,  which  at  |2  per  yard  would  cost 
«2,7O0. 

The  shoal  at  Evaosville  is  caused  by  a  bar  of  gravel  and  cobble-stones  mixed  with 
liinall  bowlders.  The  accompanying  tracing  shows  the  location  of  the  shoal  and 
depths  of  water  at  the  time  of  the  survey. 

The  removal  of  about  750  cubic  yards  of  loose  rock  and  gravel  would  make  a  chan- 
oel  at  this  place  100  feet  wide  and  3  feetdeep  when  the  Mississippi  River  was  6.5  feet 
above  low  water  at  Saint  Louis.  This  excavation  at  |1  per  yard  would  cost  $750. 
The  snags  now  obstructing  navigation  below  Evansville  could  be  removed  in  about 
five  days  by  a  party  equipped  for  that  purpose  at  an  expense  of  about  $40  per  day,  or* 

The  cost  of  improving  the  river  from  the  mouth  to  Evansville  would,  therefore,  be 
made  up  as  follows : 

Improving  Nine  Mile  Shoalb |2,700 

Improving  Evansville  Shoals 750 

Removing  snags 200 

Engineering  and  contingencies,  25  per  cent 900 

Total 4,560 

The  above  amount  is  the  estimated  cost  of  secaring  a  channel  of  the  desired  depth, 
100  feet  wide,  but  the  pilots  of  the  boats  that  now  run  on  the  river  think  that  a  chan- 
nel 75  feet  wide  would  accommodate  all  the  commerce  of  the  stream.  For  a  channel 
of  that  width  the  cost  given  above  can  be  reduced  to  about  $3,400. 

This  improvement  would  result  in  an  average  annual  saving  of  about  $1,000  to  the 
people  of  Evansville  and  its  vicinity,  or  nearly  30  per  cent,  of  its  cost. 

Tne  obstmctions  to  navigation  between  Evansville  and  Baldwin  consist  of  the 
shoals  at  the  mouth  of  Plum  Creek,  2  miles  above  Evansville ;  Anderson's  Shoals,  1^ 
miles  further  up-stream :  a  gravel  bar  4^  miles  above  Evansville;  and  the  snags  and 
heavy  drift  that  close  the  channel  in  many  of  the  bends.  Plum  Creek  and  Ander- 
ioq's  Shoals  are  shown  in  the  accompanying  tracings.  The  bars  in  each  are  com- 
posed of  cobble-stones  and  small  bowlders  mixed  with  gravel. 

The  eost  of  securing  a  channel  100  feet  wide,  of  the  desired  depth,  from  Evansville 
to  Baldwin  Bridge  would  be  as  follows : 

plum  Creek  Shoals,  removing  700  cubic  yards  of  loose  rock  and  gravel,  at  $1 

per  yard $700 

Anderson's  shoals,  removing  1,200  cubic  yards  of  loose  rock  and  gravel,  at  $1 

per  yard .'  1,200 

Oravel  shoal  above  Anderson's,  removing  900  cubic  yards  of  sand  and  gravel,  at 

50  cents  i)er  yard 450 

Soags  and  drifb,  services  of  party  equipped  for  that  purpose,  20  days,  at  $40  per 

day 800 

Engineering  and  contingencies ^ _ 800 

Total 3,950 

For  a  channel  75  feet  wide  this  amount  could  be  reduced  to  about  $3,000.  The  im- 
pmvement  of  this  part  of  the  river  would  allow  a  regular  steam-boat  service  to  be  es- 
teblished  between  Baldwin  and  Evansville,  and  would  also  largely  increase  the  out- 
pat  of  wood  and  timber. 

Below  Baldwin  Bridge  the  Kaskaskia  is  comparatively  straight,  with  muddy  banks, 
tod  at  low  water  is  made  op  of  long  pools  with  no  fall  or  current,  separated  by 
ihoale  of  rock  or  gravel,  but  above  Baldwin  the  river  becomes  very  crooked,  the  dis- 
tance fh>m  that  pomt  to  New  Athens  by  water  being  more  than  double  that  by  road. 
The  banks  and  bars  are  in  many  cases  composed  of  sand,  and  as  its  bed  has  a  nearly 
aniform  fall  of  .5  of  a  foot  to  the  mile,  there  is  a  current  of  considerable  strength. 

The  most  serious  obstruction  to  the  low-water  navigation  of  the  river  between 
Baldwin  and  New  Athens  is  a  dam  built  about  20  feet  below  their  bridge  by  the  Mo- 
bile and  Ohio  Railroad  (Company  for  the  purpose  of  keeping  the  level  of  the  water 
above  the  wooden  foundation,  of  the  piers.  It  had  not  been  completed  at  the  time 
of  the  survey,  but  the  foreman  in  charge  of  its  construction  stated  that  it  was  to  be 
carried  to  a  height  equal  to  that  of  the  river,  with  the  Saint  Louis  gauge-reading  7.8 
feet 

The  river  is  also  obstructed  by  what  is  called  the  "Fish Trap, ''just  above  the 
bridge,  and  by  sand-bars  and  snags  at  various  places.  The  oosi?  of  removing  these 
obetriictions  can  not  be  estimated  very  closely,  as  only  that  portion  from  Baldwin  to 
Perkin's  Lake  was  surveyed  during  low  water. 

The  sand- bars  are  very  numerous,  and  experience  on  other  rivers  of  a  similar  char- 
scter  has  shown  that  such  localities  can  only  be  permanently  improved  by  locks  and 
dams  at  an  expense  which  the  commerce  of  the  Kaskaskia  would  never  Justify.    The 
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removal  of  the  snags  and  drift,  however,  woald  clear  up  a  ohannol  in  which  there 
wonld  be  a  minimum  depth  of  3  feet  at  all  except  very  low  stages  of  the  liver,  The 
'^  Fish  Trap  "  mentioned  consists  of  heavy  stakes  drivep  acMMts  the  river  during  low 
water  by  fishermen  for  the  purpose  of  holding  nets. 

To  remove  this  obstruction,  together  with  the  drift  and  snags,  from  a  channel  75 
teet  wide  between  Baldwin  Bridge  to  New  Athens,  wonld  require  the  services  of  a 
party  equipped  for  that  purpose  for  about  two  months,  ala  cost  of  |2,400. 

There  is  at  present  no  commerce  on  this  part  of  the  river,  but  its  improvement 
would  furnish  an  outlet  for  large  quantities  of  wood  and  timber,  and  after  the  im- 
provement of  the  river  below  would  render  it  possible  for  small  steamboats  to  carry 
a  large  amount  of  freight  between  various  points  on  th»  river  and  New  Athens,  Evans- 
villei  and  Chester. 

•    Very  respectfully,  your  obedient  sevant. 

C.  D.  Lamb, 
Asmtani  Engineer, 

M%j.   A.   M.   MiLLBRy 

CarpB  of  Engineers,  U,  8,  A, 


Digitized  by 


Google 


APPENDIX  X. 


IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  BETWEEN  THE  DE8  MOINES 
R/LPIDS  AND  THE  MOTTTH  OF  THE  ILLINOIS  RIVER. 


REPORT  OP  CAPTAIN  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  188«,  iVITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 


United  States  Engineer  Office, 

Quiney^  Illy  July  7,  1888. 
SiE :  I  have  tbe  honor  to  render  the  following  report  of  operations 
for  the  iiscal  year  ending  June  30,  1888,  in  the  improvement  of  tbe 
Mississippi  Biver  betweeri  the  Dea  Moines  Rapids  and  the  month  of  the 
Illinois  Biver. 

UNITED  STATES  TOW-BOAT  COAL  BLUFF  AND  PLANT. 

This  fleet  was  engaged  Jaly  1, 1887,  under  my  personal  charge,  in  oon- 
stracting  works  of  contraction  in  the  vicinity  of  Cap  Au  Gris.  Brush 
was  cut  by  United  States  laborer?,  rock  obtained  at  Grafton  under  con- 
tract, and  the  work  done  by  hired  laborers  paid  and  subsisted  by  the 
United  States.  During  the  last  week  of  June  a  dam  about  1,600  feet 
long  was  begun  to  connect  Island  500  with  the  Illinois  shore.  This 
work  was  executed  under  dif&culty,  for  the  water  fell  continually,  and 
access  to  the  line  of  tho  dam  was  tedious,  and  finally  became  impossible 
except  by  too  long  a  transfer  of  material  to  render  it  economical ;  so 
work  was  suspended  near  the  end  of  July,  when  the  dam  was  about 
three-fourths  completed.  The  water  remained  low  during  the  rest  of 
the  season  and  it  was  not  practicable  to  complete  it.  It  should  have 
been  finished  early  this  spring,  but  as  there  were  no  funds  on  hand  this 
eoold  not  be  done,  and  doubtless  much  of  the  unfinished  work  has  been 
injured  or  destroyed.  The  following  amounts  of  material  were  placed 
in  this  dam  after  July  1 :  4,627  cubic  yards  of  rock,  3,762  cubic  yards  of 
brush ;  total,  8,389  cubic  yards  of  material. 

Upon  the  dam  connecting  Islands  500  and  501  there  was  placed  enough 
rock  to  fill  a  hole  caused  by  settlement,  167  cubic  yards  of  rock. 

To  finish  the  shore  protection  on  Island  500,  begun  and  nearly  com- 
pleted before  July  1,  there  were  used  365  cubic  yards  of  rook. 

The  shore  protection  of  the  concave  bend  at  Gap  Au  Gris,  on  the 
Missouri  shore,  of  which  1.986  linear  feet  had  been  laid,  was  extended 
to  a  total  distance  of  3,392  leet,  and  consumed  2,375  cubic  yards  of  rock ; 
1,339  cubic  yards  of  brush ;  total,  3,714  cubic  yards  of  material  in  this 
fiscal  year. 
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The  completed  c^ork  has  used  6,228  cubic  yards  of  rock  ;  3,927  cubic 
yards  of  brush ;  total,  10,155  cubic  yards  of  material. 

After  August  1  Mr.  J.  E.  Blakemore  was  placed  iu  the  position  of 
overseer  of  the  fleet  and  remained  as  such  until  near  the  end  of  the  sea- 
son. 

As  the  work  near  Cap  AuGris  approached  completion  a  beginning 
was  made  at  Martin's  Landing,  some  5  miles  lower  down,  on  approved 
projected  works  for  that  vicinity.  A  dam  1,225  feet  long,  resting  on  a 
brush  sill  60  feet  wide,  but  composed  entirely  of  rock  above  the  sill,  was 
built  to  connect  Barrack  and  Guivre  islands.  This  dam  rises  to  a  height 
of  6  feet  above  low  water.  It  was  begun  iu  August  and  finished  Octo- 
ber 11,  and  consumed  0,951  cubic  yards  of  rock  ;  3,322  cubic  yards  of 
brush ;  total,  13,273  cubic  yards  of  material. 

The  head  of  Barrack  Island  was  protected  with  the  usual  mat,  35  to  50 
feet  wide,  well  riprapped,  for  a  distanceof  1,187  feet,  and  there  were  used 
1,646  cubic  yards  of  rock  5  3.'J8  cubic  yards  of  brush ;  total,  1,984  cubic 
yards  of  material. 

While  this  was  being  done  the  head  of  Island  507  was  protected  in  a 
similar  manner  and  for  about  the  same  distance,  using  2,739  cubic  yards 
of  rock :  1,393  cubic  yards  of  brush :  total,  4,132  cubic  yards  of  material. 
Botti  of  these  islands  were  finished  by  October  22.  To  prevent  a  large 
bar  above  Martin's  Landing  from  movingfurther  down  the  river,a  protec- 
tion 670  feet  long  and  20  feet  wide,  but  only  18  inches  high,  was  built 
across  the  highest  part.  It  is  hoped  this  may  facilitate  deposits  below 
the  protection  and  eventually  a  growth  of  willows.  There  were  used  in 
this  work  1,469  cubic  yards  of  rock;  799  cubic  yards  of  brush  j  total, 
2,268  cubic  yards  of  material. 

The  final  work  of  the  season  was  the  repairing  and  filling  up  to  stand- 
ard height  Dardenne  Island  Dam,  taking  2,211  cubic  yards  of  rock,  and 
the  repairing  of  the  shore  protection  of  Better's  Island  Tow-head,  and 
the  small  and  long  dams  running  therefrom.  This  consumed  1,583  cu- 
bic yards  of  rock.  Work  closed  hurriedly  November  12,  with  the  ex- 
haustion of  the  appropriation,  and  the  fleet  was  laid  up  in  Hamburg 
Bay,  except  the  Coal  Bluff,  which  was  brought  to  Quincy  Bay.  After 
July  1  the  Coal  Bluff  and  plant  placed  during  the  season  27,134  cubic 
yards  of  rock ;  10,953  cubic  yards  of  brush  5  total,  38,087  cubic  yards 
of  material. 

CONTEAOT  WORK. 

Mr.  H.  S.  Brown  finished  his  contract  for  repairs  of  the  Gilbert  Island 
works  during  July,  1887,  putting  on  third  wing-dam  298  cubic  yards  of 
rock  and  213  cubic  yards  of  brush ;  on  main  dam,  903  cubic  yards  of 
rock  and  486  cubic  yards  of  brush;  on  shore  protection  (1,052  feet),  1,370 
cubic  yards  of  rock  and  1,454  cubic  yards  of  brush ;  total,  4,724  cubic 
yards  of  material. 

Mr.  Brown  carried  out  his  contract  with  fidelity  aud  exactness,  and 
placed  altogether  15,163  cubic  yards  of  material  during  the  working 
season  upon  the  various  works  at  Gilbert's  Island.  The  success  of  the 
system  during  the  season  was  marked,  and  no  delay  occurred  anywhere 
within  the  area  dominated  thereby.  It  was  shown  conclusively  that  the 
niaiu  dam  threw  18  inches  of  water  ai'onnd  the  channel-chute,  aud  that 
the  scouring  action  thereof  was  powerful  in  maintaining  the  channel. 
Mr.  A.  J.  Stibolt  was  the  inspector  for  this  contract.  Messrs.  Patterson 
Brothers  finished  the  main  dam  at  Turner's  Island  on  August  2,  using 
1,852  cubic  yards  of  rock ;  2,097  cubic  yards  of  brush ;  total,  3,949  cubic 
yards  of  material.    This  dam  is  1,880  feet  long,  rests  on  a  ornsh  sill  60. 
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feet  wide,  and  was  bailt  to  a  height  of  5.5  feet  above  low  water.  The 
shore  protections  are  275  feet  long  by  35  feet  wide,  and  300  feet  long 
by  50  feet  wide. 

The  head  of  Stag  Island  was  then  protected  by  a  mat,  which  was  car- 
ried around  to  the  short  but  high  dam  connecting  the  island  with  the 
Missouri  shore,  also  protected  for  a  short  distance.  Dam  610  feet  long; 
crest  10  feet  above  low  water;  mat  60  feet  wide;  protections  200  feet  by 
20  feet  and  450  feet  by  50  feet;  3,201  cubic  yards  of  rock ;  2,559  cubic 
yards  of  brush ;  total,  5,760  cubic  yards  of  material. 

This  work  was  finished  September  5,  and  the  final  work  was  a  wing- 
dam  from  the  foot  of  Stag  Island  and  extended  out  900  feet.  The  height 
at  shore  was  6  feet  above  low  water,  dropping  down  to  3  feet  at  850  leet 
oQt  'This  was  finished  on  October  11.  Material  used,  3,926  cubic  yards 
of  rock,  3,068  cubic  yards  of  brush;  total,  6,994  cubic  yards. 

The  idessrs.  Patterson  Brothers  liave  executed  their  contract  with 
their  usual  precision  and  energy.  Mr.  J.  0.  McElherne  acted  as  in- 
spector during  this  contract,  and  was  then  phu^d  in  charge  of  the  Coal 
Blafi*. 

Under  proper  authority  bids  were  invited  for  the  construction  of  a 
wiDg-dam  1,800  feet  long  from  the  Missouri  shore  to  the  crest  of  Whit- 
ney's Bar,  some  5  miles  above  Hannibal.  These  bids  were  opened 
August  25  with  this  result : 


Karnes  and  reaideiioes  of  bidden. 


H.&Brovii,Qiiiiicy,in 

SUBeyJ.TniAXfQuinoy,  HI 

Patteraon  Bros.,  Keolrak.  Iov» 

•Mob  Riohtman,  Foantoiii  City,  Wis 


2.700  cabio 
yards  brush. 


f0.80 


.73 


5,300  cubic 
yards  rock. 


$1.55 
1.60 
1.5d 
L53 


Aggregate. 


$10,375 
10.040 
10,588 
1U.053 


The  bid  of  Mr.  Bichtman  was  accepted  and  contract  was  entered  into 
with  him.  Work  began  September  15  and  was  pushed  vigorously  to 
completioa  on  October  29.  Material  placed,  5,220  cubic  yards  of  rock, 
V32  cubic  yards  of  brush ;  total,  8,052  cubic  yards. 

Whitney's  Bar  was  one  of  the  worst  spots  on  this  part  of  the  river 
last  season,  and  the  closure  of  the  false  channel  by  the  dam  just  put  in 
will,  I  hope,  help  to  keep  a  proper  channel  depth  in  the  main  channel. 
Mr.  A.  J.  Stibolt  acted  as  inspector  under  this  contract.  In  all  67,5G7 
cubic  yards  of  material  were  placed  in  works  of  construction  by  all  the 
fleets  specified  above  during  the  season  after  July  1. 

HYDEAULIC  DREDGE. 


The  steam  tow-boat  Success^  purchased  as  reported  in  my  last  annual 
report,  and  fitted  up  for  use  as  an  hydraulic  dredge  as  described,  is  now 
ready  for  use.  With  her  three  boilers,  capable  of  /urnishing  at  a  high 
l»res8are  all  the  steam  needed  to  drive  the  12-inch  centrifugal  pump  with 
>rhich  she  is  furnished,  and  also  to  supply  the  force-pump,  steam  hoister, 
rigging  for  operating  booms  and  guys,  and  being  at  the  same  time  the 
inotor  for  herself  and  fleet  of  boats  bearing  550  linear  feet  of  discharge- 
pipe,  the  whole  machine  should  do  good  and  efficient  work  after  ex- 
]>erieuce  shows  how  to  use  it  to  best  advantage.  The  contractors  for 
ilie  discharge-pipe  did  not  deliver  the  pipe  until  it  was  too  late  in  the 
season  to  attempt  any  experiments.  The  only  experience  had  thus  far 
has  been  with  the  pump  and  a  short  piece  of  pipe.    It  was  demonstrated. 
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however,  that  a  tlunip-scow,  50  yards,  could  be  loaded  with  sand  in  two 
au<l  a  half  mumtes,  and  as  the  original  intention  only  aimed  at  one-tenth 
of  SQch  a  delivery  there  seems  nothing  unreasonable  in  hoping  that  such 
an  amount,  2,000  cubic  yards,  can  be  dredged  in  twenty-four  hoars  and 
delivered  500  feet  away  from  the  site  of  dr^ging.  There  being  no  funds 
on  hand  no  experiments  were  made  in  this  spring.  The  fleet  of  decked 
flat-boats  to  carry  the  discharge-pipe,  contracted  for  last  spring,  were 
delivered  in  August,  and  will  serve  the  purpose  admirably  for  which 
they  were  intended. 

The  extremely  low  stage  of  the  water  made  a  call  for  dredging  tem- 
porary channels  come  from  the  navigation  interests  in  July.  The  i$ue- 
oess  and  the  big  dipper  dredge  worked  on  the  crossing  known  as  Lone 
Tree,  a  few  miles  above  Quincy.  For  the  greater  part  of  three  weeks 
this  attempt  to  dredge  a  cut  through  the  sand  continued,  and  was  fin- 
ally abandoned  as  a  failure.  Compelled  to  work  down-stream,  the 
dredge  was  not  able  to  take  away  the  sand  as  quickly  as  the  current 
would  bring  it  down,  and  could  never  maintain  what  channel  it  suc- 
ceeded in  digging.  It  is  hoped  that  the  other  method,  hydraulic,  will 
allow  operations  to  be  conducted  in  the  reverse  direction.  The  dredge, 
placed  at  tftie  crest  of  the  bar,  will  remove  the  sand  as  it  comes  tp  it, 
and  the  sand  flowing  down-stream  and  to  the  hole  or  crater  thus 
dredged  will  necessarily  bring  with*  it  the  current,  and  whenever  tiiis 
flow  of  sand  towards  the  dredge  stops  there  will  be  a  channel  through 
the  bar  at  that  place.  The  dredge,  lying  in  deep  water  below  the  bar, 
can  not  be  grounded,  nor  need  it  move  up-stream  as  long  as  the  sand 
flows  down  to  it.  When  it  does  move  up-stream  it  will  be  when  so 
much  sand  has  been  excavated  that  no  danger  of  grounding  exists.  If 
an  extra  current  is  excited  across  the  bar  at  the  site  of  dredging,  by 
the  act  of  dredging,  then  the  deep  water  below  the  bar  furnishes  a  place 
of  deposit  for  the  extra  scour,  and  the  channel  is  the  more  rapidly  es- 
tablished. The  season  of  1887  was  remarkable  as  the  most  prolonged 
season  of  low  water  since  the  United  States  began  the  work  of  im- 
provement in  this  section.  The  water  fell  slowly,  however,  and  the 
channel  was  well  established  and  of  full  depth.  The  usual  class  of 
passenger  boats  continued  at  work  during  the  season. 

The  least  depth  in  the  channel  between  Keokuk  and  the  mouth  of 
the  Illinois  Biver  was  3  feet  9  inches,  but  in  many  places  the  channel 
was  shifting,  insecure,  crooked,  or  undeflned.  As  a  general  rule  nearly 
the  same  depth  was  found  throughout  the  district,  except  that  perhaps 
there  were  a  few  inches  less  water  above  Quincy  than  below  it.  Ex- 
treme low- water  mark  was  reached  by  the  Quincy  Gauge,  and  for  one 
day  a  tenth  or  so  less  than  the  low  water  of  1864.  ITo  greater  channel 
depth  was  noted  through  the  improved  portions  of  the  river  than 
through  those  not  touched.  Again,  on  the  other  hand  no  markedly 
bad  places  were  developed  until  near  the  end  of  the  season,  the  uni- 
versal pilot  testimony  being  that  <<  one  part  of  the  river  is  about  as  good 
as  another.^  It  is  noteworthy  that  the  Diamond  Jo  line  of  boats  man- 
aged to  run  all  the  season  without  serious  delay,  and  certainly  did  not 
find  any  particular  place  worse  than  another.  This  line  of  boats  made 
no  special  complaint  during  the  season,  and  did  not  ask  for  assistance 
of  any  kind  at  any  time.  If  the  channel  could  be  confined  to  reason- 
able limits  through  the  markedly  sandy  iK)rtions  of  the  river,  and  at  a 
falUng  stage  the  cutting  process  be  assisted  at  the  right  time  and  place, 
all  the  interests  of  navigation  would  be  secured.  But  it  is  more  evi- 
dent to  me  each  year  that  new  and  rapid  methods  of  dredging  are  of 
more  value  to  this  section  of  the  river  than  anything  else  can  be,  lay- 
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ing  aside  all  qaestions  as  to  the  ultimate  success  of  any  system  of  per- 
manent improvement.  1  repeat  that  it  is  discouraginjf  if  not  utterly 
hopeless  tf^  attempt  to  carry  on  a  system  of  permanent  improvement 
on  the  contraction  system  sdone,  under  the  present  experience  as  to 
amomits  appropriated  for  this  portion  of  the  river  and  the  times  when 
given. 

The  spring  of  1888  has  been  noted  for  the  highest  flood  recorded  here 
since  1851.  The  ^nge  read  19.1  feet  above  the  low  water  of  1864.  All 
the  levees  of  this  region  were  broken  in  many  places.  Great  damage 
was  caused  by  the  overflow  of  large  areas  of  land.  The  levees  were 
mthec  high  enough  nor  strong  enough  to  meet  the  exigency. 

ESTIMATE  FOR  J889-'90. 

To  continue  the  work  as  planned  oqt  for  permanent  improvement,  I 
woold  select  such  of  the  permanent  works  as  are  most  needed  to  pro- 
vide resting  places  for  the  movable  sands  above  and  below  them,  an<l 
at  tiie  same  time  most  desirable  to  limit  the  range  of  movement  of  the 
low-water  channel.  These,  and  the  largest  and  most  important  island 
chnte-dams,  I  would  construct  at  once,  and  would  proceed  at  the  satpo 
time  to  gain  control  of  the  worst  sand-bars  by  beginning  during  hij^ti 
water  to  pump  them  away  from  the  main  bed  of  the  river  to  the  islan<l 
chates  or  behind  wing  dams.  As  the  water  fell  I  would  facilitate  the 
catting  of  the  low-water  channel  in  its  proper  location  through  etich 
bar,  pOing  up  the  sand  at  some  point  where  it  would  not  get  into  the 
rirer-bed  again.  Every  such  dredging  would  then  bo  in  the  nature  of 
a  permanent  improvement.  To  do  this  well  would  require  effective 
machines,  and  I  would  aim  to  secure  them  partly  by  experiment  with 
oorown  machines,  but  principally  by  contract,  inviting  the  application  of 
Dew  methods  and  machines  on  certain  portions  of  the  river.  The  two 
must  go  together.  There  must  be  receptacles  for  the  dredged  material 
to  keep  it  from  going  back  into  the  river,  and  these  receptacles  must 
be  sneh  as  to  contract  the  low- water  bed,  and  there  must  be  machines 
capable  of  moving,  cheaply,  large  amounts  of  sand  out  of  the  river-bed, 
and  of  depositing  this  sand  at  a  higher  level  not  far  away.  My  esti- 
mate would  therefore  be  subdivided  into — 

Pennanent  works |500.000 

I>rtdging  and  dredging-machines 100,000 

Total _ 600.  OOi 

Money  statement. 

Joly  ],  1887,  amoant  available $19,349.94 

JbIj  1, 1888,  amoant  expended  daring  fiscal  year,  excinsive  of  liabilities 
oBtrtanding  July  1, 1887 19,022.89 

J%1, 1^8,  balance  available :fca7.0r» 

AoMHiQtappTopnatedby  actof  Aagnst  11,  1888 200,000.00 

Anumnt  available  for  fiscal  year  ending  June  30,  1889 200, 327. 05 

(  Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  2(*»4,  OOOi  00 
<  SobiBttted  in  compliance  with  reqnirenients  of  sections  2  of  river  and 
r    harbor  acts  of  1866  and  1867. 

Very  respectfully,  your  obedient  servant, 

E.   n.   BUFFNBE, 

Captain  of  Engineers. 
To  the  Chief  of  Engineers,  U.  S.  A. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers- 
United  States  Army, 
Washington^  D.  (7.,  October  5, 1887. 
Sir  :  The  inclosed  commuuication  to  this  ofBce  from  Capt.  B.  H.  Baff- 
ner,  Corps  of  Engineers,  dated  Angiist  19, 1886,  sabmitting  project  for 
the  improvement  of  the  Mississippi  Kiver  between  the  Des  Moines 
Bapids  and  tlie  month  of  the  Illinois  Biver,  with  the  indorsements  of 
this  office  and  of  the  Secretary  of  War  thereon,  is  transmitted  for  the 
information  of  the  Board  of  Engineers  constitated' by  Special  Orders 
No.  77,  Headquarters  Corps  of  Eugineers,'dated  October  4, 1887,  of  which 
yon  are  the  presiding  officer. 

It  is  desired  that  the  Board  give  the  subject  careful  scrutiny  and 
consideration,  and  with  this  view  it  is  authorized  to  call  upon  Oaptain 
Buflner  for  any  information  he  may  possess  or  may  be  obtainable 
through  his  office  bearing  upon  the  subject  and  tending  to  its  elucida- 
tion, or,  if  deemed  advisable,  the  Board  may  request  his  attendance  in 
person. 

Finally,  it  is  desired  that  the  Board  submit  a  specific  project  for  the 
improvement  of  the  reach  of  river  in  question. 

The  accompanying  papers  bearing  upon  the  subject  are  transmitted 
for  the  information  of  the  Board. 
By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Lieut.  Col.  W.  E.  Merrux, 

Corps  of  Engineers. 


report  of  board  of  engineers. 

October  24, 1887. 

General:  The  Board  of  Engineer  Officers  appointed  by  Special  Or- 
ders No.  77,  dated  Headquarters  Corps  of  Engineers,  United  States 
Army,  Washington,  D.  C,  October  4, 1 887,  "  to  consider  and  report  upon 
the  improvements  of  the  Mississippi  Biver  from  Des  Moines  Bapids  to 
the  mouth  of  the  Illinois  Biver,''  would  respectfully  submit  the  follow- 
ing report: 

The  Board  met  at  Quincy,  111.,  on  the  19th  of  October,  1887,  pursuant 
to  the  call  of  the  senior  member,  all  the  members,  the  recorder,  and 
Capt.  E.  H.  BuflTner,  Corps  of  Engineers,  being  present.  On  the  after- 
noon of  the  same  day  they  took  the  United  States  steam-boat  Suooess 
and  proceeded  up  the  river  as  far  as  Canton^  and  thence  down  the  river 
to  the  mouth  of  the  Illinois,  traveling  only  by  daylight,  and  carefally 
examining  the  works  of  improvement  completed  or  in  progress. 

The  instructions  of  the  Board  direct  a  consideration  of  certain  matters 
presented  by  Capt.  E.  H.  Butfner,  in  a  project  submitted  to  the  Chief 
of  Engineers,  under  «late  of  August  19,  188G,  ^^for  the  continuation  of 
improvement  of  the  Mi8sissi])pi  lliver  between  the  Des  Moines  Bapids 
and  the  mouth  of  the  Illinois  Biver.^  The  Board  is  also  directed  to 
"submit  a  specific  project  for  the  imj)rovement  of  the  reach  of  river  in 
question.'' 
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.Three  points  are  considered  in  the  letter  of  Captain  Eaffner.  The 
first  is  a  proposition  that  he  be  authorized  to  build  a  suction  dredge-boat 
for  Qse  in  his  district.  On^  this  no  action  is  necessary,  as  a  suction 
dredge  has  already  been  built,  with  the  sanction  of  the  Chief  of  En- 
gineers, by  placing  a  12-inch  centrifugal  pump,  with  suitable  driving 
ami  priming  engines,  on  the  United  States  steam-boat  Stu^cess. 

The  second  point  is  a  proposition  from  Captain  Buffner  that  he  bo 
authorized  to  operate  the  dredge  during  low  water  on  such  bars  as  may 
prove  troublesome,  for  the  purpose  of  giving  temporary  relief  to  navi- 
gation. Work  of  this  nature  has  always  been  a  part  of  the  system  of 
improvement  heretofore  carried  out  on  the  Upper  Mississippi,  and  teui- 
I>orary  channels  have  been  cut  at  many  points  with  varying  success. 
While  the  members  of  the  Board  believe  that  mere  dredging  will  hardly 
ever  be  permanently  successful  in  a  river-bed  whose  principal  charac- 
teristic is  moving  sand,  they  nevertheless  recommend  the  approval  of 
Captain  Buffner's  proposition,  because,  under  existing  arrangements, 
the  work  of  dredging  will  cost  comparatively  little,  and  in  many  cases 
it  may  give  temporarily  most  beneficial  results.  In  any  event  the  moral 
effect  of  the  effort  to  assist  navigation  will  be  favorable,  even  if  the  ef- 
fort itself  should  prove  a  failure.  On  account  of  a  delay  in  obtaining 
the  necessary  apparatus  for  transporting  the  spoil  the  suction  dredge 
lias  not  yet  been  tested  in  actual  work  on  a  bar,  but  Captain  Buffner 
exhibited  the  working  of  the  pump  with  a  short  piece  of  discharge-pipe 
and  the  result  was  exceedingly  satisfactory. 

l%e  third  point  is  a  recommendation  that  the  main  work  in  this  dis- 
trict be  limited  to  the  maintenance  of  existing  dams  and  dikes  and  to 
dredging,  and  that  no  new  work  of  permanent  improvement  be  under- 
taken except  in  very  limited  quantity  at  localities  where  bad  bars  are 
developed  or  excessive  caving  occur  or  a  regulation  of  the  channel  is 
necessary.  In  the  same  connection  Captain  Buffner  recommends  that 
^'any  further  definite  plan  of  entire  and  ultimate  contraction  of  the 
rirer  to  a  fixed  width,  with  protection  of  all  caving  banks  and  islands, 
should  be  suspended  for  the  present  or  entirely  abandoned,  etc."  To 
this,  as  an  engineering  proposition,  the  Board  are  decidedly  opposed, 
being  a  unit  in  favor  of  the  permanent  improvement  of  the  navigation 
of  the  Upper  Mississippi  to  the  full  extent  of  the  available  funds.  If 
Congress  only  approx>riates  enough  money  to  keep  up  the  existing 
(lams  and  dikes,  it  is  evident  that  new  work  can  only  be  undertaken  by 
neglecting  old  work,  but  'even  under  such  circumstances  the  Board 
think  that  it  will  often  be  wiser  to  start  new  works  rather  than  keep 
Qp  old  ones,  as  the  entire  destruction  of  the  latter  is  practically  impos- 
^ble,  and  they  will  usually  exert  a  beneficial  influence  even  if  cut  down 
to  low  water  or  below  it.  It  should  be  noted,  however,  that  the  excep- 
tions named  by  Captain  Buffner  cover  all  the  cases  that  are  likely  to  be 
^en  in  hand  for  many  years  to  come,  unless  Congress  is  more  liberal 
^ith  future  appropriations  than  it  has  been  with  past  ones ;  if,  however, 
there  should  be  money  available  for  new  work,  under  a  definite  plan  of 
[>enuaDent  improvement,  the  Board  is  unanimous  in  the  opinion  that  it 
should  be  undertaken,  and  the  class  of  new  work  cited  by  Captain  Buft' 
ner  should  certainly  be  the  first  to  receive  attention.  Such  work  is 
similar  to  that  heretofore  carried  out,  and  is  in  accord  with  the  general 
sy8tem,of  improvement  inaugurated  on  this  stretch  of  river  by  Major 
Farqnhar  in  1879,  with  the  sanction  of  the  Board  of  Engineers,  on  low- 
water  navigation  of  the  Mississippi  Biver,  and  continued  by  his  suc- 
c«»or8.  The  great  m^ority  of  the  works  thus  far  built  in  this  section 
of  the  river  have  had  a  decidedly  beneficial  influence,  and  many  bad 
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places  bave  been  radically  improved.  It  often  bap|>eos  tbat  tbe  good 
effect  of  works  of  closure  and  contraction  are  not  fully  developed  till 
after  tbe  lapse  of  considerable  time,  and  many  of  tbe  works  tbat  we  ex- 
apiined  are  too  recent  to  fully  show  the  desired  results  5  but  out  of  tiie 
number  tbat  cahie  under  our  notice  there  were  only  two  or  three  ood- 
cerning  which  we  can  express  any  doubt,  and  even  in  these  cases  we  do 
not  feel  that  we  are  sufficiently  acquainted  with  local  conditions  to  criti- 
cise the  judgment  of  the  officers  who  have  been  in  local  charge.  As  a 
general  proposition,  we  are  prepared  to  maintain  that  the  expenditure 
of  Government  funds  in  this  district  has  been  wisely  made,  and  thsU 
any  errors  of  judgment  which  may  have  been  developed  by  time  are 
such  as  are  natural  in  an  nntried  field.  Among  the  former  bad  places 
that  have  been  greatly  improved  we  would  mention  Warsaw,  Gregory's 
Landing,  Howa^'s,  Quincy,  Hannibal,  Gilbert's  Island,  Louisiana,  Slim 
Island,  Turner's  and  Boltei-'s  Island,  the  majority  of  which  bawl  for 
years  an  unenviable  notoriety  in  the  river  trade.  At  two  of  the  points 
mentioned  some  difficulty  has  been  experienced  since  work  of  improve^ 
ment  was  carried  out,  but  such  difficulty  was  temporary,  and  under  the 
circumstances  can  not  be  considered  as  an  evidence  of  a  failure  of  the 
system  of  improvement  heretofore  followed. 

In  view  of  these  facts  the  Board,  while  fully  concurring  in  the  recom- 
mendation that  dredges  be  used  for  fhmishing  temporary  relief  and  for 
securing  more  promptly  the  desired  results  from  works  of  i>ermaoent 
improvement,  can  not  concur  in  the  suggestion  that  the  method  of  im- 
provement by  contraction  be  entirely  abandoned,  regardless  of  the 
amount  of  funds  available.  On  the  contrary,  they  are  of  the  opinion, 
judging  from  the  results  of  the  work  already  done,  that  the  metnod  of 
contraction  and  regulating  by  dams  aqd  dikes  promises  the  best  solu- 
tion of  the  problem  of  the  permanent  improvement  of  this  district  of 
the  Mississippi  Biver. 

The  Board  are  instructed  to  subm  i t  a  "  speci  fie  project "  for  the  i  m  prove- 
ment  of  the  Mississippi  Biver  between  Keokuk  and  the  mouth  of  the 
Illinois  Biver.  In  1878-'79  a  detailed  survey  of  the  river  was  made 
under  Major  Farquhar's  direction,  and  on  the  basis  of  this  survey  a 
system  of  improvement  was  adopted,  and  a  theoretical  channel  covering 
the  entire  stretch  was  laid  down  on  the  maps ;  approximate  estimates 
of  cost  of  a  permanent  improvement  were  also  made.  The  syst^si 
adopted  was  that  of  concentration  5  and  this  pystem  has  since  received 
the  approval  of  the  War  Department,  of  the  Board  of  Engineers  on 
the  Improvement  of  the  Low- water  Navigation  of  the  Mississippi  Biver, 
and  of  the  Mississippi  Biver  Commission.  It  being  evident  that  the 
detailed  consecutive  plan  would  be  liable  to  many  alterations,  due  to 
changes  of  the  river  and  to  experience  gaineil  as  the  work  progressed, 
the  officers  in  charge  have  been  led  from  year  to  year  to  substitute  for 
the  general  plan  indicated  above  projects  for  work  on  detached  i>or- 
tions  of  the  river,  the  points  selected  being  those  which  were,  for  the 
time  being  or  permanently,  the  greatest  obstructions  to  navigation. 
All  such  projects  have  been  based  on  the  same  general  approved  sys- 
tem of  improvement,  and  each  as  presented  has  received  the  sanction 
of  the  proper  authorities.  This  general  system  has  consisted  in  the  use 
of  brush,  piles,  gravel,  and  rock  in-shore  protections,  dikes  and  dams 
for  the  purpose  of  protecting  caving  banks,  collecting  and  retaining 
sand  and  other  material,  forming  new  low-water  banks,  and  graduidly 
reducing  the  river  to  a  uniform  channel  of  such  low-wat«r  width  as  to 
give  promise  of  maintaining  a  sufficient  depth  for  the  purposes  of 
navigation. 
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The  general  principles  which  guided  M^yor  Farquhar  In  Ikying  out 
the  proi>osed  channel,  as  shown  on  the  maps  of  his  survey,  are  those 
usually  accepted  by  engineers  for  works  of  river  improvement  of  this 
character,  and  as  such  have  been  followed  by  his  successors.  But  the 
lines  laid  down  have  never  been  officially  adopted,  and  therefore  the 
officers  in  charge  have  never  considered  themselves  as  bound  to  conform 
to  them  in  detail,  and  they  liave  built  on  these  lines  or  not  as  local 
circumstances  seemed  to  require. 

It  would  therefore  appear  that  while  the  general  system  of  work,  and 
the  detailed  work  on  detached  portions,  have  bfeeu  formally  approved, 
no  complete  and  consecutive  plan  for  the  improvement  of  the  whole  olf 
this  stretch  of  river  has  ever  been  officially  adopted. 

A  '^specific  project^  for  the  improvement  of  the  reach  of  river  in 
qaestion  must  include  a  consecutive  plan,  defining  by  exact  lines  the 
limits  of  the  channel  that  ought,  if  possible,  to  be  obtained  and  main- 
tained, suid  it  is  the  opinion  of  the  Board  that  such  a  plan  is  a  necessity 
as  a  guide  for  future  work.  The  gentle  slope  of  the  river,  abundant 
supply  of  water,  movable  bottom,  and  excessive  width,  all  combine  to 
give  the  engineer  great  latitude  in  choosing  a  channel,  and  unusual 
prospects  of  success  in  maintaining  it  when  once  created.  But  it  is  evi- 
dent Uiat  to  define  such  a  channel  over  a  length  of  122  miles  of  river  re- 
quires detailed  local  knowledge  of  regimen  and  character  of  bed  and 
banks  and  location  of  channels,  that  can  not  be  acquired  by  a  Board  of 
Engineers  Officers  whose  time  is  more  than  occupied  in  the  care  of  their 
extended  districts.  It  is  therefore  the  judgment  of  tUe  Board  that  as 
soon  as  practical  a  consecutive  plan  of  the  desired  low- water  channel  of 
the  river  should  be  prepared  upon  maps  of  large  scale  by  the  engineer 
officer  in  local  charge.  The  preparation  of  a  new  plan,  rather  than  the 
formal  adoption  of  that  prepared  in  1879,  is  recommended,  to  the  end 
that  the  exx>erience  of  the  past  seven  or  eight  years  may  be  utilized. 
Whether  it  is  the  duty  of  this  Board  to  pass  upon  the  plan  when  it  may 
be  presented  it  is  not  in  their  province  to  determine. 

Any  consecative  plan  which  may  be  prepared  in  accordance  with  the 
above  recommendation  will  largely  be  based  upon  the  present  condition 
of  the  bed  and  channel  of  the.  river,  and  yet  it  may  confidently  be  ex- 
pected that  great  changes  will  take  place  before  the  plan  can  be  carried 
oQt,  which  changes  may  call  for  modifications  of  the  plan  itself.  Not- 
withstanding this  expectation,  it  is  thought  proper  and  for  the  good  of 
the  work  that  a  general  consecutive  plan,  showing  the  outlines  of  the 
proposed  channel,  should  be  formally  approved  by  the  proper  authority, 
sod  that  it  should  be  adhered  to,  excepting  in  cases  where  specific  au- 
tfaority  is  granted  for  a  change  of  plan. 

Thegeneral  system  of  work  heretofore  carried  out  for  the  permanent 
improvement  of  this  section  of  the  Mississippi  Kiver— that  is,  concen- 
tration and  regulating  by  means  of  dams,  dikes,  and  shore  protection- 
should  be  continued,  whenever  funds  are  available  for  such  work ;  and, 
as  an  auxiliary  to  such  work  of  permanent  improvement,  the  dredges 
now  available  shocdd  be  used  for  giving  temporary  relief  and  for  as- 
sisting in  the  ibrmation  of  permanent  low-water  channels. 

If  fonds  are  available  for  work  of  permanent  improvement  before  the 
consecutive  plan  heretofore  mentioned  can  be  presented  and  considered, 
work  should  not  therefore  be  delayed,  but  should  continue  as  hereto- 
fore under  projects  for  detached  portions.  In  selecting  points  for  im- 
provement under  such  special  projects,  or  under  the  general  consecutive 
plan,  those  should  first  be  chosen  at  which  the  greatest  interference  with 
navigation  is  experienced  or  threatened.    At  points  where  the  channel 


Digitized  by  VjOOQIC 


1470     REPORT    OP   THK   CHIEF   OF   ENGINEERS,  U*  S.  ARMY. 

18  at  present  comparatively  good  and  permaueut  no  attempt  to  confonn 
to  the  standard  channel  should  be  made  till  other  portions  of  the  river 
are  under  conti^ol.    ' 

In  laying  out  a  low- water  channel,  easy  curves,  passing  into  reverse 
curves,  should  be  adopted,  and  as  far  as  possible  the  thread  of  the  river 
at  high  and  low  water  should  be  made  to  coincide  whenever  this  ciio 
be  done  without  materially  shortening  the  low-water  channel. 

The  width  of  the  low- water  channel  must  be  regulated  by  slope,  current 
d  ischarge,  and  local  circumstances,  but  it  is  believed  that  it  should  never 
t?xceed  1?,000  feet.  The  height  of  the  dams  should  be  that  of  medium 
water,  thus  bringing  them  into  i)lay  before  the  low- water  stage  is  reached. 
The  proper  final  width  of  channel  and  height  of  dams  and  dikes  bein;; 
to  a  certain  extent  a  question  of  experiment,  their  construction  should 
bo  gradual. 

All  duplicate  channels  and  island  chutes,  outside  of  the  proposed 
final  channel,  should  be  closed  by  dams. 

As  far  as  possible  all  pushing  dikes  and  spurs  should  be  on  the  convex 
side,  so  as  to  throw  the  channel  into  the  bends,  and  all  caving  banks  of 
the  final  channel,  or  of  shores  which  are  liable  at  high  water  to  furnish 
obstructing  material,  should  be  revetted. 

The  examination  which  the  Board  has  just  made  of  the  Mississippi 
lliver  from  Keokuk  to  Saint  Louis  has  forcibly  impressed  upon  them 
the  importance  of  extending  the  district  which  now  terminates  at  the 
mouth  of  the  Illinois  so  as  to  include  the  stretch  between  the  mouths 
of  the  Illinois  and  Missouri  rivers.  The  physical  characteristics  of  this 
part  of  the  Mississippi  are  identical  with  those  of  the  river  above  the 
mouth  of  the  Illinois,  whilst  they  are  wholly  different  from  those  of  the 
river  between  the  mouths  of  the  Missouri  and  Ohio,  with  which  this 
stretch  of  river  is  officially  connected.  The  plant  and  method  of  treat- 
ment used  on  the  district  firom  Keokuk  to  Grafton  is  exactly  adapted 
to  the  river  between  Grafton  and  the  mouth  of  the  Missouri,  while  the 
reverse  is  the  case  with  the  plant  and  method  of  treatment  used  below 
the  same  point.  Under  these  circumstances  the  Board  believe  that  the 
interests  of  the  work  would  be  best  subserved  by  the  transfer  herein 
suggested. 
Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut  Col.  of  Engineers,  Bvt  Col.,  U.  S.  A. 
A.  Mackenzie, 

Major  of  Engineers. 
A.  M.  Miller, 

Major  of  Engineers. 
Wm.  B.  ORAiaHILL, 
Second  Lieut,  of  Engineers^  Recorder. 

The  Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  THE  NAVIGATION  OF  TUE  MISSISSIPPI  RIVER  BE- 
TWEEN SAINT  PAUL  AND  DES  MOINES  RAPIDS,  INCLUDING  IMPROVE- 
MENTS AT  SPECIAL  LOCALITIES  BETWEEN  THOSE  POINTS— OPERAT- 
ING AND  CARE  OF  THE  DES  MOINES  RAPIDS  CANAL. 


BEPOET  op  MAJOR  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Upper  Miseissippi  River,  operatious  of 

BDsg-boats  and  dredge-boats. 
^  Minimippi    Kiver   from   Des   Moines 

Rapids    to    mouth    of    tho    Illinois 

River. 
3.  Uinssippi  Biver  from  Saint  Paul  to 

Des  Moines  Rapids. 
1.  Des  Moines  Rapids,  Mississippi  River. 


5.  Operating    and   caro  of  Des  Moines 

Rapids  Canal. 

6.  Dry-dock  at  Des  Moines  Rapids  CanaU 

7.  loe-harbor  at  Dubuque,  Iowa. 

8.  Harbors  of  refuge  on  Lake  Pepin,  at 

Lake  City,  Minnesota. 
D.  Harbors  of  refuge  on  Lake  Pepin,  at 
Stockholm,  Wisconsin. 


United  States  Engineer  Office, 

Rock  Island^  IlLy  July  5,  1888. 
General  :  I  have  the  houor  to  transmit  herew^itU  the  annual  reports 
npoD  the  works  in  my  charge  during  the  fiscal  year  ending  June  30, 
1888. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 

The  Chief  op  Bnginbbes,  U.  S.  A. 


Y  I. 

OPERATIONS  OP  SNAG-BOATS  IN  IMPROVEMENT  OF  UPPER  MISSISSIPPI 

RIVER. 

The  work  covered  by  this  appropriation  is  the  removal  of  snags, 
wrecks,  and  other  obstructions ;  the  cutting  and  pulling  back  of  over- 
han^ng  trees,  the  clearing  of  shores,  the  searching  for  and  marking  of 
neff  (^an|)e)Sy  assisting  stranded  boats  and  barges,  surveys  and  exami- 
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uations  in  coDnectiou  with  new  improvements,  and  for  facilitating  navi- 
l^ation  through  bridges,  inspection  and  repair  of  existing  works,  forma- 
tion of  temporary  or  permanent  channels  through  obstructing  bars,  and 
in  general  in  benefiting  commerce  by  aiding  existing  navigation  and 
assisting  in  the  permanent  improvement  of  the  Upper  Mississippi. 

The  plant  used  in  connection  with  this  work  is  the  snag-boats  and 
dredges.  .  At  times,  when  the  plant  is  not  required  in  connection  with 
this  special  work,  it  is  used  under  general  or  special  appropriations  for 
work  of  permanent  construction. 

The  detailis  of  work  accomplished  during  the  past  fiscal  year,  as  well 
as  much  statistical  information,  are  given  in  tlie  appended  reports  of 
Assistant  Engineer  O.  W.  Durham. 

It  appears  to  be  generally  admitted  that  the  preservation  of  the  navi- 
gation of  the  Upper  Mississippi  is  a  necessity  in  the  interest  of  cheap 
freight  rates  and  for  the  benefit  of  the  general  public ;  and,  in  consider- 
ing the  importance  of  such  work  and  the  amount  of  good  resulting 
therefrom,  it  sieems  proper  to  consider  all  freight  affected  by  river  com- 
petition rather  than  the  amount  of  freight  actually  carried  on  the  river. 
In  connection  with  this  subject  I  would  refer  to  figures  given  in  former 
annual  reports,  which  show  that  the  saving  in  cost  of  transportation  by 
river  as  compared  with  transportation  by  rail,  considering  only  freight 
carried  by  river,  will  amount  in  one  year  to  as  great  a  sum  as  has  been 
expended  to  date  for  the  improvement  of  navigation  between  Saint 
Paul  and  the  Des  Moines  Eapids,  a  distance  of  over  500  miles.  K 
amounts  equal  to  the  actual  saving  in  cost  of  transportation,  due  to  the 
existence  of  the  river  in  its  natural  condition,  were  applied  to  its  im- 
provement for  a  few  years,  a  permanent,  easily  navigable,  low-water 
channel  could  be  established.  The  average  expenditure  for  the  improve- 
ment of  the  Upper  Mississippi  daring  the  past  ten  years  has  been  less 
than  5  per  cent,  of  the  annual  credit  due  the  river  as  saving  to  interests 
of  navigation,  considering  only  freight  actually  moved  by  the  river. 
As  improvements  are  carried  out  the  amount  of  saving  increases.  . 

There  was  but  the  sum  of  $4,588.63  available  for  the  work  of  the  snag- 
boats  at  the  beginning  of  the  fiscal  year,  and  it  was  necessary  to  make 
a  small  allotment  from  the  general  appropriation. 

In  July  and  parts  of  August  and  September,  1887,  the  snag-boat 
General  Barnard  was  engaged  in  the  work  of  iiemoving  snags  between 
Saint  Paul  and  the  month  of  the  Missouri.  When  not  so  employed,  the 
boat  was  either  out  of  commission  or  in  use  as  a  tow-boat  in  connection 
with  construction  work.  The  system  of  using  the  snag-boat  as  quarters 
and  transferring  the  crew  to  construction  duty,  during  a  portion  of  the 
year,  after  necessary  snagging  trips  have  been  made,  has  worked  ad- 
mirably, resulting  not  only  in  efficient  and  economical  constrnctioD 
work  but  also  in  keeping  up,  at  but  slight  cost,  the  crew  organization 
and  in  being  prepared  at  sdl  times  for  any  snagging  or  similar  work 
which  may  be  called  for  in  an  emergency.  October  9, 1887,  the  Bar- 
Tiard  waylaid  up  for  the  winter  in  the  canal  at  Keokuk.  In  J  une,  1888, 
the  boat  was  taken  to  Fountain  City,  Wis. 

The  snag-boat  J.  G.  Parke  was  in  use  during  past  year  as  a  tender  to 
United  States  dredge,  in  connection  with  the  construction  of  a  ^^  harbor 
of  refuge  on  Lake  Pepin,  at  Lake  City,  Minn.'' 

A  circular  letter,  dated  Office  Chief  of  Engineers,  April  25, 1888, 
called  attention  to  the  necessity  of  establishing  uniform  high-water 
grade  lines  upon  certain  rivers  over  which  bridges  are,  or  may  be,  con- 
structed under  authority  of  Congress ;  and  directed  that  the  necessary 
information  tor  establishing  such  grades  be  obtained.    The  very  high 
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Btago  of  water  occurring  on  the  Upper  MississipjSi  in  May,  1888,  made 
the  time  a  favorable  one  for  establishing  high- water  marks  and  benches 
along  the  river,  and  a  party  was  sent  into  the  field  for  this  parpose. 
The  work  was  carried  on  under  appropriation  for  "  improving  Mississippi 
Eiver  between  Saint  Paul  and  Des  Moines  Rapids,''  between  Saint  Paul 
and  Keokuk,  and  under  appropriation  for  "  improving  Upper  Missis- 
sippi River,"  between  Keokuk  and  the  mouth  of  the  Missouri  Eiver. 
High-water  marks  were  established  at  all  cities  and  towns  and  cut  in 
the  piers  of  the  various  bridges.  The  operations  of  the  party  are  set 
forth  in  the  appended  report  of  Assistant  Engineer  O.  W.  Durham. 
The  results  accomplished  and  recommendations  regarding  the  proposed 
grade  line  will  be  made  the  subject  of  a  special  report,  to  be  submitted 
at  a  later  day. 

The  most  serious  obstructions  to  navigation  on  the  Upper  Mississippi 
are  the  many  bridges  over  it.  There  are  now  twenty-one  bridges  be- . 
twein  Saint  Paul  and  Saint  Louis  and  about  as  many  more  are  author- 
ized. All  of  these  bridges  cause  delay,  and  the  passage  of  many  is  far 
from  bi  ing  safe  or  convenient.  Much  work  has  been  done  under  section 
8  of  t  he  river  and  harbor  act  of  July  5, 1884 ;  but  some  of  the  work  was  not 
prop)erly  done,  more  thought  apparently  being  given  to  the  question  of 
4  est  than  that  of  safety  and  ease  of  navigation.  As  a  rule,  willingness  is 
expressed  by  bridge  companies  to  do  work  and  make  changes  when  ex- 
perience shows  the  same  to  be  necessary ;  but  the  work  is  so  much  in 
the  nature  of  experiment,  and  changes  are  made  so  deliberately,  that 
they  seem  intended  for  future  rather  than  present  interests  of  naviga- 
tion. Additional  legislation  Is  much  desired  which  will  fix  more  defi- 
nitely upon  bridge  companies  responsibility  for  the  expense  attending 
delays  and  injury  resulting  from  failure  to  make  approaches  to  and  pas- 
age  through  or  under  bridge  safe  and  convenient;  and  also  which 

ill  fix  penalties  for  delay  in  carrying  out  necessary  work.  It  is  also 
most  desirable  that  there  be  enacted  a  general  bridge  law  for  the  Upper 
Mississippi,  containing  all  the  reasonable  restrictions  demanded  by  the 
interests  of  navigation,  and  prohibiting  the  construction  of  all  bridges 
except  in  accordance  with  such  law.  Such  a  law  should  be  substituted 
for  the  many  acts  now  in  force  but  not  yet  taken  advantage  of. 

The  work  of  the  snag  and  dredge  boats  is  an  important  one,  furnish- 
ing immediate  results  and  benefiting  especially  present  interests  of  nav- 
igation. 

Prom  the  nature  of  this  work,  it  is  impracticable  to  carry  it  out  by 
contract. 

As  stated  in  my  last  three  annual  reports — 

I  believe  that  permaDent  proviftion  ehoald  be  made  for  this  work  of  snagsing, 
wrecking,  tree  cntting  aud  pulling,  clearing  banks,  finding  and  marking  new  chan- 
nels, making  snrveys,  soundings  and  examinations,  asijisting  boats  in  distress,  watch- 
ing and  repairing  existing  improvementR,  investiga^ng  and  supervising  work  on 
bridges,  collecting  physical  data  and  statistics  of  commerce  and  uavigatioo,  and,  in 
general,  facilitating  and  reducing  expenses  of  navigation. 

To  carry  on  this  work  properly,  including  the  operation  of  a  dredge, 
would  cost  approximately  $30,000  per  year,  and,  in  my  opinion,  the 
work-should  be  placed  on  the  same  footing  as  the  canals  now  operated 
by  the  Government  in  accordance  with  the  provisions  of  the  act  of  Oon- 
gress  of  March  3, 1881. 

An  appropriation  of  $30,000  is  recommended  for  the  next  fiscal  year. 
This  estimate  is  based  on  necessary  operating  exi>enses  and  can  not  be 
reduced  without  affecting  efficiency  of  work. 
BNa  88 93 
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ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  March  2,  1867 , ^.  $96,000 

By  allotment  from  appropriation  of  July  25,  1868 26,QpO 

By  allotment  from  appropriation  of  1869 35,640 

By  act  approved — 

July  11,  1670 36.000 

MarcL  3, 1871 ^ 42,000 

June  10, 1872 42.000 

March  3,  1873 25,000 

June23,  1874 25,000 

March  3,1875 ^ 25,000 

August  14,  1876 30.000 

June  18,  1878 41,500 

March  3,  1879 20,000 

June  14,  1880 8,000 

March  3,  1881.; 25,000 

Byactpa88edAuffU8t2,  1882 i 25,000 

By  act  approved  August  5, 1886 22,500 

Total 524,640 

Money  statement. 

July  1, 1887,  amount  available |4,588.63 

July  1, 1888,  amount  expended  during  tiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 2,677.29 

July  1. 1888,  balance  available 1,911.34 

Amount  appropriated  by  act  of  August  11, 1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 26, 911. 34 

ine30.1890" 
'  river  and 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  ] ' 


(     harbor  acts  of  1866  and  1867. 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 
Mock  Inland,  IlL,  July  1,  188a 
Major:  I  have  the  honor  to  present  my  Annual  Report  on  improving  Upper  Missis- 
sippi River  for  the  fiscal  year  ending  June  30. 1888,  together  with  some  statistics  of 
commerce  and  navigation. 

OPERATIONS  OF  SNAG-BOAT  GENERAL  BARNARD. 

Details  of  operations  of  the  Barnard  prior  to  July  1,  1887,  were  ffiven  in  my  last 
Annual  Report.  On  that  date  the  Barnard  was  at  work  at  Whitney^s  Bar,  about  14 
miles  below  Quincy,  111.  Arrived  at  Keokuk  on  evening  of  July  2.  From  this 
point  she  preceded  up  river,  removing  obstructions  on  tUe  way,  aud  reached  Heyt- 
man's  Landing  July  14.  Taking  a  tow  of  barges  at  this  point  she  went  on  up 
river,  arriving  at  Fountain  City  on  July  17.  At  Fountain  City  the  barges  were  left, 
and  she  arrived  at  Saint  Paul  July  19.  During  the  remainder  of  the  month  obstruc- 
tions were  removed  from  the  river  between  Saint  Paul  and  Fountain  City.  On  the 
trip  above  mentioned  work  in  removing  snags,  leaning  trees,  etc.,  was  performed  at  or 
near  Whitney's  Bar,  Marion  City,  Cotton w<K>a  Island,  Canton,  Island  414,  and  Curtis 
Landing  below  Keokuk ;  and  between  that  point  and  Saint  Paul,  at  or  near  Devil's 
Island,  Shokokon,  Sauerweiu's  Bend,  Burlington,  Henderson  River,  Benton  Island, 
Thieves  Island,  Edwards  River,  Port  Louisa,  Hershey  Boom,  Sabula,  Santa  F^  Arn- 
old's, Qreen  Island,  Gordon's  Ferry,  Nine  Mile  Island,  Maquoketa  Slough,  McMiLlan'i} 
Island,  Wyalusing,  Picayune  Chute,  Dresbach  Island,  West  Newton,  Pine  Island 
Bend,  Beef  Slough,  Crat's Island,  Red  Wing,  Diamond  Bluff,  Newport,  and  Merrimac. 
From  August  1  to  10  the  Barnard  was  out-  of  commisdion,  lying  near  Chimney  Hock 
and  being  used  as  quarters  for  men  employed  in  construction  of  dams  and  shore  pro- 
tections. The  river  becoming  low  and  many  suagfl  reported,  it  was  decided  to  make 
another  snagging  trip.    The  boat  left  for  below  August  10,  arriving  at  Saint  Louid 
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on  the  20th.  RetuniiDg  ftom  that  point  on  the  22d,  she  arrived  at  Foontain  City 
September  11  and  lay  np.  On  this  trip  work  was  performed  at  or  near  Biobmond, 
La  Crosse,  Picayune  Cbnte,  Tarkey  Biyer,  Sand  Frairie,  Dark  Slongb,  Cordova, 
Port  Looisa,  Edwards  River,  New  Boston,  Benton  Island,  Burlington,  Kigger  Cbate, 
Lone  Tree  Prairie,  Cottonwood  Island,  Qninoy,  Fabins  Island^  Blaokburd  Island, 
Hickory  Cbate,  Enterprise  Island,  Mason  Cbnte,^Piasa  Island,  Sanaw  Island,  Hatchet 
Cbate,  Point  Landing,  McCann's,  Two  Branch  Island,  Hat  IsUnd,  Stag  Island, 
Sterling,  Hambnrg,  Mosier^s,  Tisdale  Towhead,  Bay  Island,  Amaranth  Island,  Hick- 
ofy  Chote,  Hannibal,  Turtle  Island,  Whitney's,  Blndsoe's,  Burlington  Island,  Keiths- 
bnrgh  Bridge,  Dark  Slough,  Royal  Arch,  Maqnoketa  Slough,  Bunker  Chute,  Glen 
Haven«  Clayton,  and  Wyamsing.  From  September  12  to  26  the  Barnard  was  out  of 
commission,  lying  near  Fountain  City.  From  September  27  to  October  13  she  was 
employed  on  work  of  construction  in  vicinity  of  Alma,  in  towing  rock  from  Fountain 
City.  October  13  and  14,  towed  fleet  to  Heytman's  Landing.  October  15  to  29  lay 
ap  at  Heytman*s  Landing.  October  30  to  November  4,  made  a  tripto  Lake  City  and 
brought  down  six  dump-boats,  which  were  placed  in  harbor  at  Heytman%  On 
November  9  was  laid  up  in  canal  above  Keokuk,  where  she  remained  during  the 
winter.  The  river  being  so  high  in  the  spring  of  1888,  it  was  not  considered  advan- 
tageoas  to  put  her  in  commission  for  snagging  purposes ;  but  early  in  Jnne  she  came 
oot  of  winter  quarters  and  proceeded  to  Fountain  City,  Wis.,  where  she  was  laid 
op  and  used  as  quarters  for  men  employed  on  the  work  in  that  vicinity. 

Summarjf  of  operations  of  snag-hoat  Genial  Barnard  for  fiscal  year  ending  June  30,  1888. 

Snags  removed — 232 

Leaning  trees  pulled  back 29 

Leaning  trees  felled  and  removed 853 

Wrecks  removed 3 

Mil«  run 5,536 

The  Barnard  was  in  snagging  commission  during  the  fiscal  year  fifty-six  days. 

Eicpenditure  during  JUcal  year  on  enag-hoat  General  Barnard, 

From  Saint  Paul  to  Des  Moinee  Rapids  appropriation $5, 742. 63 

From  Upper  Mississippi  River  appropriation 2,285.88 

Total 8,028.51 


OPERATIONS  OF  SNAG-BOAT  J.  O.  PARKE. 

The  snag-boat  J,  G.  Parke  was  used  in  1887  in  connection  with  dredge  Phanix  in 
the  construction  of  breakwater  at  Lake  City,  Minn. 

I  gave  in  my  report  for  1884  a  summary  of  the  snag-boat  service  on  the  Upper  Mis- 
siaBippi  River  from  1868  to  1884,  inclnsive  (calendar  years).  There  follows  a  table 
ihowing  the  work  of  the  Barnard  daring  the  seasons  of  1835,  1886,  and  1887. 

Improving  Upper  Mississippi  River.    Summary  of  operations  of  snag-hoots  from  1885  to 
1887,  inclusive  {calendar  years). 


Tw. 

Snag-boat 

Sna^s 
removed. 

Leanlae 

trees  feUed 

and 

removed. 

Leaafaig 
trees 
noUed 
Uok. 

Steam. 

boats,  etc., 

assisted. 

Miles 
nm. 

Remarks. 

!«.... 

Barnard.. 
Barnard.. 

Barnard  .. 

45 

Ids 

341 

878 
678 

1.485 

8 
14 

44 

1,820 
2.101 

7,770 

Only  forty  days  in  snag, 
glng  commission  onao- 
coant  of  laok  of  funds. 

Only  thlrty-soven  days  in 
snagging  commission. 
Barnard  repaired  in 
winteratDuboqae  and 
J.  a.  Parke  at  Kook 
Island. 

Wrecks  removed,  three. 
In  snagging  commis- 
sion fifty-six  days.   - 

IMS.... 
1887.... 

1 

1 

T«ba.l885-*87. 
Total,  l»8-*84 

551 
4,875 

2.539 
29.644 

66 
484 

'2 
120 

11.700 
65,033 

On 

ind    total. 
n8-*87. 

5,426 

32,183 

500 

131 

76,742 
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In  addition  to  above,  the  Barnard  in  1881,  in  Cnivre  River,  palled  94  enags  and  20 
impending  trees,  and  cut  and  removed  13,485  trees. 

RIVER  NOTES. 

Daring  the  spring  and  early  summer  of  1887  the  river  was  at  a  fair  boating  stage, 
bat  no  hif^h  water  occarred.  By  the  latter  part  of  Jane  it  had  fallen  to  a  low  sti^ 
and  remained  nnnsually  low  daring  the  remainder  of  the  season  from  Saint  Paul  to 
the  mouth  of  the  Missouri.  In  Augast,  at  many  points  for  several  days,  the  gauges 
showed  less  than  1  foot  above  low  water  of  1864.  The  river  below  Keokuk  was  in 
bad  conditioD,  in  fact  much  worse  than  the  river  above,  so  that  the  regular  Keokuk 
and  Saint  Louis  line  packets  were  obliged  to  stop  running.  Above  Keokuk,  except 
at  a  few  points,  the  boats  had  little  difficulty,  and  packets  went  through  to  Saint 
Paul  during  the  entire  season.  The  extreme  low  water  made  apparent  the  advan- 
tages of  the  improvements  already  completed  at  many  points,  and  especially  in  that 
portion  of  the  river  between  Saint  Paal  and  Hasting,  at  Beef  Slough,  Crooked.Slough, 
Betsy  Slough,  and  other  localities.  In  1888  the  river  has  continued  high  to  present 
date.  In  April  and  May  it  attained  a  height  at  some  points  greater  than  that  of  186^ 
and  1881,  both  very  high-water  years. 

I  give  a  list  of  channel  depths,  in  feet,  on  some  of  the  worst  bars  at  the  low-water 
period  of  1887:  Frenchman's,  3;  Pig's  Eye,  4;  Red  Rock,  3;  Merrimac,  3.5;  Robin- 
son's, 3.5:  Island  No.  15,  4 ;  Nininger  Slough,  3.5;  Read's  Landing  (below),  3.5 ;  Wa- 
basha, 3.3 ;  Beef  Slough,  3.5 ;  West  Newton,  3 ;  Fountain  City,  3.5 ;  Wild's,  4 ;  Winona 
(above),  4;  Winona  (below),  3.3;  Eastmoor,  3.5;  Richmond,  3.5:  Dakota,  3.3;  Dres- 
baob,  4;  Root  River,  4;  Crooked  Slough,  3.5;  Galena  River,  3;  Bellevne,  4;  Keller's, 
4;  Hershey  Boom,  3;  Muscatine,  3.5;  Thieves  Island,  3.5;  Skunk  River,  4 ;  Shoko- 
kon  (foot),  4;  Island  No.  385,  3.5;  Pontoosac,  3.5;  Devil's  Isl:md,  3.5;  La  Grange 
(below),  4 ;  Lone  Tree,  4 ;  Fabins  Island,  3.5 ;  Marion  City,  3.3 ;  Whitney's,  3.5 ;  Tur- 
tle Island,  4 ;  Cincinnati  Landing,  4 ;  Red's  Landing,  3.5 ;  Sterling  Island,  4. 

STATISTICS  OF  COMMSRCB  AND  NAVIGATION. 

Lumber. — The  most  important  business  connected  with  the  navigation  of  the  Upper 
Mississippi  River  and  its  principal  tributaries  is  the  lumber  trade,  which  gave  em- 
ployment in  1887  to  about  100  raft-boats,  valued  at  $750,000.  Between  Saint  Paul  and 
Saint  Louis  74  saw-mills  were  operated  by  63  wholesale  lumber  firms,  having  an  in- 
vested capital  of  $35,000,000.  Their  manufactures  in  1887  were :  Lumber,  988,361,094 
feet  B.  M. ;  shingles,  363,239,750.  In  addition  to  the  manufacturers  there  are  large 
numbers  of  retail  or  distributing  firms  scattered  along  the  river.  The  business  of 
1887  was  not  as  large  as  in  some  former  years,  owing  to  low  water. 

Steam-boais  and  freight — The  ]^rincipal  steam-boat  lines  on  the  Upper  Mississippi 
River  are  the  Saint  Louis  and  Saint  Paul  Packet  Company,  the  Diamond  Jo  Line,  and 
tlie  Eagle  Packet  Company.  There  are  also  man^  independent  boats  carrying  freight 
and  passengers.  During  1887  the  amount  of  flight  carried  was  1,352,638  tons,  and 
the  number  of  passengers  carried,  including  those  of  ferry  and  excursion  boats,  was 
about  800,000. 

Statement  of  amount  of  freight  received  and  shipped  from  Saint  Louis  by  the  Upper  Missis- 
sippi for  five  years. 


1887. 

1886. 

1885. 

1884. 

1883. 

"Received.....  m..  mm 

Tims. 
132,400 
38.170 

Tons. 
140. 880 
40,100 

Tons. 
117.445 
48,295 

Tons, 
129,  fi»5 
43.1)0 

Ton*. 
12«,3?.0 
60,o:a> 

Shipped « 

Total 

188,570 

187,070 

105,740 

173,005 

186.350 

1887. 

Steam-boats  and  barges  from  Upper  Mississippi  arrived  at  Saint  Louis 1, 106 

Tons  of  lumber  and  logs  received  at  Saint  Louis  from  Upper  Mississippi  River 

by  raft 213,166 

Steam-boats  and  barges  departed  from  Saint  Louis  for  Upper  Mississippi  River      1 ,  076 
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Sec^is  of  lumber,  logs,  etc,  at  Saint  Louis  from  Upper  Mi98i88ii)pi  during  1886  and 

18«7. 


Article*. 

1887. 

1886. 

Wbite^iiM  Inmber 

Feet.. 

136,490,066 
6,486,000 

124, 154, 170 

CoHoii'Wood  Inmber 

do.... 

8, 025, 500 

-do.... 

Ttf^T                                .            r 

142,026,066 

128,070,670 

Xumber.. 

Shingles 

70,870,736 

43.034,705 

*448;060 

48,483,000 

do.... 

87, 154, 600 

PickeU.... 

do.... 

802.330 

do--. 

Total 

113,858,500 

86,409,030 

Receipts  and  shipments  of  floury  grain,  and  provisions  ly  Upper  Mississippi  River  loats  in 

l&i7. —rort  of  Saint  Louis. 


Floor. 

Wheat 

Com. 

Oata. 

Eye. 

Bailey. 

Pork. 

Hama. 

Heata. 

Lard. 

Beceipts 

BbU. 

63,708 

1,507 

Buth. 
689.505 

Buth. 

180,595 

435 

Bush. 

457,520 

1,420 

Bush. 
0,965 

Bu$h, 
16,291 

BbU. 

685 

82 

Lbi. 
47,600 
80,888 

Lbt. 
91. 510 
16,614 

Lbs. 

28,086 

Siiipmenta 

20,484 

Total 

07,275 

689,505 

181,030 

458,940 

0,965 

16,291 

767 

77,088 

108,124 

58.464 

The  following  table  affords  a  comparative  view  of  the  relative  amoont  of  uaviga- 
tioo  at  various  localities  on  the  Upper  Mississippi  River  for  the  last  three  years: 

Statement  of  steamers,  barges,  and  rafts  passing  various  bridges. 


Locality  of  bridge. 


Stoam-boats. 


1887.      1886.     188& 


Bargea. 


1887.     1886.     1885w 


Bafta. 


1887.      1886.      1885. 


Hastiiifcs.. 
WinonT... 
LaCroBse. 
Daboqne.. 


CliDton 

SoeklsUnd 
BarliDKUm . . 
Eeoknk. 


QniBcy.  .. 
Hmibal.. 
^■iHiiilana . 


805 
4,300 
4.213 
6,088 
3.049 
2.753 
2,660 
1.653 
1,618 
1,059 
l.-Wl 
1,036 


820 
4.570 
4,847 
4,766 
1,012 
2,993 
2.393 
1,558 
1,380 
1,708 
1.515 
1,082 


1,000 
5,126 
4,775 
8.561 
2,180 
2,631 
2,831 
1,562 
1,711 
1,509 
2,135 
1,092 


971 
1,600 
578 
1,107 
<*) 
650 
271 
812 
808 
829 
516 
494 


909 

1,316 

074 

848 

587 

476 

1,221 

«26 

1,110 

034 

623 

618 

130 

153 

312 

819 

808 

1,538 

770 

602 

404 

458 

463 

374 

1,100 

1,451 

811 

t56l 
774 
201 
244 
811 
(*) 
98 


25 

1,860 

1.485 

728 

t23 

t543 

784 

(•) 

229 

291 

(•) 

96 


4 

1,973 
1,707 

882 
(*) 
t313 

747 

(*) 
237 
206 

(*) 
96 


*  No  record. 


t  Partial  record. 


Customs  revenue  and  tonnage  for  the  year  ending  December  21,  1887. 


Port 

Collections. 

Tonnage 
enrolled. 

Yessela. 

SaiDtLoal8,Hou* 

$1,414,747.99 

15.45 

1,193.67 

&01 

1.00 

875. 027. 51 

'l46,17a54 
5, 175. 82 
4,312.44 
4,195.64 
8,005.26 
8,287.88 

243 

Borliagtcm,  Iowa , !!'!.. 

61 

Bobacrae.  iow».. \ I.. I.... 

20 

UCrowe,  Wia 

51 

oak^Tm..."..: .....:.......:i..  ;:; ;    ; 

24 

Saint  PadI,  Mhm I 

41 

Total 

2,200,993.63 

167,155.58 

480 

*  Only  a  part  of  the  Saint  Louis  statement  applicable. 
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Internal  revenue  for  the  year  ending  December  31, 1887. 


District 

Office. 

▲mount. 

Minnesota 

Saint  Paul 

$540,588.62 
373.7M.45 
182,553.09 

Second 'Wisconsin 

Madison , 

Thiitllowa 

Dabnque 

Foarthlowa 

004,042.43 

Fitth  Illinois 

Peoria. 

18, 418, 400. 61 

18,426^887.00 

List  ofwrecke  between  Saint  Louis  and  Saint  Paul  which  are  or  may  become  obstruotione 

to  navigation. 


Name. 

Place. 

Name. 

Place. 

Baltimore 

In  bar  at  Montgomery's  Tow- 
head. 

In  bar  at  Montgomery's  Tow- 
head.            ^ 

head. 
Head  of  Sawyer  Bend. 

Opposite  Madison,  HL 
Below  month  of  wood  Biver. 
At  month  of  Wood  River. 
Foot  of  Maple  IsUnd. 
Foot  of  Alton  Island. 
Opposite  WUson's  Island. 
Below  PiasaChnte. 
Below  Jersey  Landing. 
Half  way   between  Ifissoari 

Point  and  seoond  ravine  be- 

low  Grafton. 
In  chute  between  laland  521 

In  ohnte  between  laland  621 

and  Ishind  522. 
In  cbnte  between  Island  821 

and  Island  523. 
Head  of  Iowa  Island. 
Opposite  Martin's  Landing. 
Carrol's  Field. 
Head  of  island  500. 
Below  foot  of  Thomas  Chnte. 
In  bar  abreast  of  Island  406. 

Barge 

At  the  bank  just  above  slaogh- 
ter-house  below  Clarksville. 

Opposite  creek  above  Clarks- 
ville, in  mid-stream. 

Near  head  of  Atlas  Island. 

Altona 

Badger  SUte 

Cornelia 

Unknown 

Denmark 

Dabnqne 

Dicta&r 

Lncy  May 

Brownsville.... 

WymanX 

Prairie  Bird  ... 

Pike 

Dr.  Franklin.... 
Barge 

Near  head  of  AUas  Island. 
Above  Mondy's  Landing. 
Opposite  Hannibal. 
Below  La  Grange. 
In  Brownsville  Chnte. 
Below  Fort  Madison. 

Barge 

America...... ... 

Reindeer 

Barge 

Unknown 

Unknown 

Unknown 

Flat-boat 

Barge 

One  mile  above  Keithsbnigh 
Bridge. 

On  point  (main  shore)  in  sand- 
bar opposite  Sinope. 

Foot  of  Maqnoketa  Chnte. 

Above  Clayton. 

Below  Britt's  Landing,  near 
shore. 

Below  Britt's  Landing,  near 
shore. 

Wis. 
Head  of  Picayune  Island. 
On  shore  opposite  Dakota. 
Above  Winona. 

Heilinan' 

Archer 

Menominee ..  .. 
Lady  Franklin.. 
Barge 

Enterprise 

Gbapman 

Barge 

J.W.Wilson... 
Ariro 

Golden  Eagle 

MolireMcPike... 
Sarah  Ann 

Baree 

Above  Diamond  Bloff  {middle 

crossing),  on  shore. 
Month  of    Big  River   (above 

Smith's  Landing).  . 

Barce 

Highland  Mary.. 
Ferry-boat 

Locatione  of  rocks  which  are  or  may  become  obstruotiona  to  navigation. 


At  the  chain  above  Saint  Lonla. 

In  Piasa  Chute. 

Piasa  Dam. 

Below  Salt  River. 

In  channel  opposite  foot  of  Island  420. 

Below  La  Grange. 

Near  shore  above  La  Grange. 

In  crossing  at  Gregory's  Landing. 

At  Des  Moines  Rdjids. 

At  Devil's  Island,  above  Nanvoo,  in  the  crossing. 

Rock  bottom  above  Nanvoo  Landing. 

At  Pontoosac  and  foot  of  Dallas  Chnte. 

In  main  river  opposite  and  below  Dallaa. 

Above  Burlington,  at  Drew's  Prairie. 

On  head  of  Otter  Island  and  above. 


At  and  below  Oqnawka. 

Below  New  Boston,  extending  from  Illinois  shore. 

Below  Keithsbnrgh,  in  main  river  and  at  foot  of 

ehute. 
Above  Muscatine. 
AtFairport. 
At  Montpelier. 
First  island  below  Buflklo. 
Near  abore  at  Buflklo. 
At  Horae  Island. 
At  Book  Island  Rapids. 
In  oroasing  below  Cordova  (may  be  gravel). 
Above  Reed's  Landing,  foot  of  Lake  Pepin. 
Bowlder  reef  below  DUunond  BlnC 
At  Grey  Cloud. 


Very  respectfully,  yoar  obedient  seryant, 


M^.  A.  Mackenzie, 

Corps  ofEngineerSy  U,  S.  A. 


C.  W.  Durham, 
Assistant  Engineer, 
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report  of  mr.  c.  w.  durham,  assistaiflt  engineer. 

United  States  Engineer  Office, 

Bock  Island,  HI.,  June  4, 1888. 
Major  :  I  hare  the  honor  to  present  ft  preliminary  report  on  the  estahlisbmept  of 
high- water  ^^rade  lines  on  the  Upper  Mississippi  River  from  Saint  Paal  to  the  month  of 
the  Missouri  River. 

ESTABU8HING  HIGH-WATER  GRADES. 

In  accordance  with  jonr  instructions,  a  party  was  put  in  the  field  on  the  1st  of  May, 
1888,  for  the  purpose  of  ascertaining  and  marking,  at  numerous  and  conyenient  points 
along  the  river,  authentic  high-water  planes,  as  having  an  important  bearing  upon 
the  location  and  height  of  bridges  to  be  hereafter  constructed  across  the  Upper  Mis- 
aisBippi  River.  I  was  also  directed  to  examine  old  bench-marks,  to  establish  new 
ooesi  to  ascertain  the  elevations  of  existing  bridges,  and  to  obtain  information  in  gen- 
eral in  regard  to  the  height  and  duration  of  floods,  etc. 

The  party  left  Keokuk  on  the  tow-boat  Fury,  May  2,  and  working  up-stream,  labor- 
ing under  many  disadvantages  from  rain  and  wind,  arrived  at  Saint  Paul  on  May  14 : 
thence,  returning  and  performing  such  work  as  was  omitted  on  the  up  trip,  reachea 
Keokuk  on  May  24.  The  party  was  then  transferred  to  the  snag-boat  J,  G,  Park€j 
and  made  the  trip  to  Saint  Louis  and  return  by  May  31.  The  very  high  stage  of 
water  prevailing  during  the  time  of  the  work,  it  being  at  some  points  the  highest  of 
recent  years,  was,  on  some  accounts,  advantageous:  but  there  were  many  drawbacks 
attached  to  it,  the  difficulty  of  finding  our  old  bench-marks,  most  of  which  were  sub- 
merged, being  the  chief  of  them.  At  most  of  the  cities,  towns,  and  landings,  which 
are  generally  located  on  high  ground,  no  difficulty  was  experienced  in  referring  the 
high- water  marks  to  our  line  of  levels  by  means  of  the  old  bench-marks ;  but  even  at 
•ome  of  these  places  no  bench-marks  above  water  were  in  existence,  and  new  ones, 
of  arbitrary  elevations,  were  established,  to  which  the  high-water  marks  were  re- 
£fTTed,  and  which  it  is  expected  to  connect  with  our  level  lines  at  an  early  date.  *  *   * 

From  Saint  Paul  to  Keokuk,  high-water  and  bench  marks  were  established  at  Saint 
Paul,  Hastings,  Red  Wing,  Read's  Landing,  Wabasha,  Alma,  Minneiska.  Fountain 
City,  Winona,  La  Crosse  Bridge,  Brownsville,  Bad  Axe,  Lansing,  Lynxville,  Prairie 
da  Chien,  Clayton,  Qlen  Haven,  Cassville,  Specht's  Ferry,  East  Dubuque,  Dubuque 
Railroad  Bridge,  Dubuque,  Belle vue,  Clinton.  Albany,  Sabnla,  Le  Claire,  Fairport, 
Muscatine,  Keithsburgh,  New  Boston,  Oquawka,  Burlington,  Burlington  Bridge,  and 
Fort  Madison. 

From  Keokuk  to  Alton,  high-water  and  bench  marks  were  established  at  Warsaw, 
Alexandria,  Canton,  La  Grange,  Quincy  Bridge,  Quinoy,  Hannibal  Bridge,  Hannibal, 
Gilbert's  Chute,  Louisiana,  -  Clarksville,  Hamburgh,  Hastings  Landing,  Dixon's 
Landing,  Grafton,  Jersey  Landing,  and  Alton.  The  elevations  of  the  bottom  chords 
of  the  draw  or  main  spans  of  all  the  bridges  were  also  taken. 

So  many  of  my  high- water  marks  being  referred  to  arbitrary  elevations,  and  there 
being  many  additional  points  at  which  it  would  be  desirable  to  have  high-water 
marks,  which  time,  the  nigh  water  itself,  and  storms  prevented  me  from  establishing, 
and  as  I  expect  during  the  present  working  season  to  supply  the  deficiencies  inci- 
dentally while  engaged  on  other  work,  and  thus  obtain  all  the  data  needed  for  a  full 
and  comprehensive  profile  and  discussion  of  the  high- water  grade-lines,  I  postpone 
the  submission  of  a  final  report  until  later  in  the  season. 

The  cost  of  the  field  work  amounts  to  |1,560.90,  of  which  $1,169.49  was  paid  from 
appropriation  for  'Mmproving   Mississippi  River  from  Saint  Paul  to  Des  Moines 
Rj^ids"  and  $391.41  from  appropriation  for  '*  improving  Upper  Mississippi  River." 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 

A89Utant  Engineer, 

MaJ.  A.  Mackenzie, 

Corpe  of  Engintere,  XT,  8.  J, 


Y2. 

IMPROVING   MISSISSIPPI   RIVER   FROM   DES   MOINES   RAPIDS  TO  THE 
MOUTH  OF  THE  ILLINOIS  RIVER.  ILLINOIS  AND  MISSOURI. 

In  February,  1888,  the  funds  available  under  this  title  of  appropria- 
tion were  temporarily  transferred  to  me  for  disbursement  during  the 
absence  on  leave  of  Gapt.  E.  H.  Euffner,  Corps  of  Engineers. 
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No  field  work  was  carried  on,  the  only  employes  being  watchmon  car- 
infc  for  plant 

In  April,  1888,  upon  the  rctnrn  of  Captain  Baffher  to  daty,  the  bal- 
ance of  fonds  was  retarned  to  him. 

Money  statement. 

Febraary  16,  ISdS,  amoant  received  firom  Capt.  £.  H.  Baffiier,  Corps  of  En- 

giDeere $1,488.39 

Reived  from  sale  of  fuel 11.^ 

Total 1,499.64 

Amoant  expended $434.05 

April  23,  lb88,  amoant  transferred  to  Capt.  £.  H.  Rnffner,  Corps 

of  Engineers 1,065.59 

1,499.64 


Y3. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  FROM  SAINT  PAUL  TO  DES 

MOINES  RAPIDS. 

Under  this  head  of  appropriation  are  carried  on  works  for  the  perma- 
nent improvement  of  through  navigation.  These  works,  which  have 
been  fully  described  in  previous  reports,  consist  in  constructions  of  rock, 
brash,  piles,  and  gravel,  which  close  side  chutes  and  reduce  the  low- 
water  channel  to  a  proper  width,  and  in  the  protection  of  caving  banks. 
The  appropriation  also  provides  for  a  certain  amount  of  dredging  and 
other  temporary  work  for  the  more  immediate  and  rapid  removal  of  ob- 
structions to  navigation. 

During  the  past  fiscal  year  work  of  permanent  improvement  was 
carried  on  under  a  project  submitted  February  11, 1887,  by  days'  labor, 
between  Saint  Paul  and  Hastings,  in  vicinity  of  Crooked  Slough,  be- 
tween Read's  Landing  and  Winona,  on  Bock  Island  Eapids,  and  be- 
tween Otter  Island  and  Nauvoo,  and  by  contract  between  Homer  and 
Queen's  BluflF,  Guttenberg,  and  Waupeton,  and  Sand  Prairie  and  Sa- 
vanna. Temporary  work  of  dredging,  etc.,  was  carried  out  at  numerous 
points. 

The  details  of  all  this  work  are  given  in  the  appended  reports  of  As- 
sistant Engineer  0.  W.  Durham,  and  United  States  Civil  Engineer  M. 
Meigs.  These  detailed  subreports  are  given  for  the  calendar  year  end- 
ing December  31 ,  1887,  a  general  description  of  the  operations  of  the 
latter  half  of  the  fiscal  year  being  given  in  separate  reports.  It  is  pro- 
posed to  follow  this  system  hereafter,  as  it  permits  the  preparation  of 
more  detailed  reports  of  operations  and  cost  than  can  be  hurriedly  pre- 
pared at  the  close  of  a  fiscal  year  while  work  is  actually  in  progress. 

The  only  fund  available  for  work  during  the  past  year  was  the  balance 
remaining  unexpended  from  the  appropriation  of  August  5,  1886,  and 
as  work  was  required  at  numerous  localities,  it  was  impossible  to  oper- 
ate to  as  great  an  advantage  as  if  larger  allotments  could  have  been 
made^  but  all  the  work  carried  out  gave  most  beneficial  results,  and 
the  action  of  the  former  work  continued  to  improve  and  deepen  the 
channel  at  points  where  formerly  serious  obstructions  existed. 

The  section  of  the  river  between  Saint  Paul  and  the  mouth  of  the  Saint 
Croix  (Prescott)is  now  well  under  control,  and  plans  and  estimates  have 
))een  prepared  for  completing  work  in  this  locality.    Such  work,  it  is  an* 
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tidpated,  will,  if  fands  are  available,  occupy  two  seasons.  The  plans  for 
the  improved  river  above  the  moath  of  the  Saint  Groix  contemplate  a 
channel  400  feet  wide  and  6  feet  deep  at  low  water.  The  heigh  t  of  dams  is 
8Qch  as  to  secure  the  soonring  effect  of  the  current  at  a  4foot  stage.  The 
width  chosen  is  desirable  for  purposes  of  navigation,  but  it  is  not  certain 
the  same  can  be  maintained.  It  is  anticipated  that  in  portions  of  this 
section,  especially  its  upper  end,  to  secure  and  maintain  the  full  depth,  a 
farther  reduction  of  width  may  ultimately  be  necessary. 

On  sections  of  the  river  below  the  Saint  Croix,  to  secure  uniform  work, 
which  eventually  will  be  a  part  of  a  continued  system,  probable  widths  of 
channel  and  general  plans  have  been  fully  considered,  but  no  consecutive 
detail^  plans  or  estimates  have  been  prepared.  The  immediately  neces- 
sary work  on  these  sections  is  detached,  and  projects  are  confined  to  the 
special  localities  where  funds  permit  and  the  necessities  of  commerce  re- 
quure  improvements  to  be  carried  out 

The  project  of  February  11, 1887,  for  the  expenditure  of  the  available 
balance  was  abandoned  in  April,  1888,  and  a  new  project,  covering  a  por- 
tion of  the  balance,  was  submitted  and  approved.  Until  additional  funds 
become  available  work  must  be  confined  to  surveys,  repairs,  and  such 
limited  constructions  as  are  imperatively  i^ecessary  and  permissible. 
When  a  new  appropriation  becomes  available,  the  construction  of  closing 
and  spur-dams  and  shore  protections  at  points  where  trouble  is  liable  to 
be  experienced  will  be  continued,  as  in  former  seasons. 

SUBVEYS  AND  GAUGES. 

During  the  year,  as  heretofore,  a  numt)er  of  gauges  have  been  kept  up 
and  daily  readings  taken. 

Numerous  surveys  and  examinations  were  made  in  connection  with 
constmcticn  work. 

On  April  6,  1888,  authority  was  obtained  to  make  a  number  of  sur- 
veys at  points  where  improvements  were  considered  necessary.  A  sur- 
vey from  Fairport  to  Muscatine  was  made  in  April,  1888,  but  other 
surveys  have  been  delayed  by  the  extreme  high  stage  of  the  river.  In 
June  a  survey  from  Bead's  Landing  to  Alma  was  commenced. 

During  May  a  party  was  engag^  in  establishing  and  permanently 
marking  high  water  at  various  localities.  This  work  is  referred  to  in 
more  detail  under  title  of  ^*  Improving  Upper  Mississippi  Biver." 

BUOYS  ON  BOCK  ISLAND  BAPIDS. 

During  the  year,  as  heretofore,  buoys  have  been  maintained  on  Bock 
Island  Bapids  and  have  been  of  great  service  to  the  interest's  of  navi- 
jsation.  A  full  account  of  this  work  is  given  in  the  report  of  Assistant 
£nginecr  G.  W.  Durham. 

SNA€hBOAT. 

A  small  allotment  was  made  from  the  general  appropriation  for  the 
operations  of  the  snag-boat  Oeneral  Barnard.  These  operations  are 
described  in  report  for  •*  Improving  Upper  Mississippi  Biver.'' 

FACILITATINO  NAVIGATION  THEOUGH  BRIDGES  OVER  THE  UPPER 
MISSISSIPPI  RIYER,  BETWEEN  SAINT  PAUL  AND  KEOKUK,  UNDER 
SECTION  8,  RIYER  AND  HARBOR  ACT  OF  JULY  5,  1884. 

During  the  past  year  the  Highway  Bridge  at  Dubuque,  Iowa,  was 
completed.  This  bridge  was  commenced  without  authority  of  Congress, 
bat|  by  act  of  February  21, 1887,  the  construction  was  authorized,  pp- 
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vided  it  was  decided  by  the  Secretary  of  War  tbat  the  wagou-bridge 
was  no  substantial  obstruction  to  navigation.  The  plans  of  the  bridge, 
as  built,  were  approved  by  the  Secretary  of  War.  Some  short  booms^ 
connecting  the  piers  of  this  bridge  with  the  Railroad  Bridge,  are  neces- 
sary and  will  be  required. 

A  railroad  bridge  at  Fort  Madison,  Iowa,  built  under  act  of  Congress 
approved  May  25, 1872,  was  also  completed  during  the  y^ar.  A  sheer- 
boom  1,000  feet  long  was  j^laced  above  the  draw ;  but,  so  far,  this  boom 
has  not  proved  very  effectual  and  must  be  materially  changed.  After 
completion  of  this  bridge  it  was  discovered  that  certain  brackets  for 
carrying  a  wagon- way  projected  over  the  draw-openings  and  endangered 
navigation.  The  bridge  company  have  agreed  to  remove  the  danger  by 
placing  substantial  floating  booms  outside  of  the  long  pier.  This  is  prac- 
ticable without  reducing  the  draw-openings  to  the  limit  prescribed  by 
law. 

Some  diflSculty  having  been  experienced  by  rafts  in  passing  the  pile 
and  ponton  bridge  at  McGregor,  plans  contemplating  a  change  in  lo- 
cation of  bridge  were  suggested  by  the  owner  of  the  bridge,  and  ap- 
proved by  the  Secretary  of  War.  The  change  is  now  being  made  and 
it  is  thought  the  McGregor  Bridge,  in  it  new  location,  will  be  the  least 
obstructive  of  any  bridge  on  the  Upper  Mississippi. 

The  guard-fence  above  the  Keithburgh  Bridge  was  materially  injured 
by  the  ice  in  the  spring.  Repairs  were  commenced,  but  delayed  by  high 
water.  An  endeavor  has  been  made  to  have  the  faulty  location,  origin- 
ally given  this  fence  corrected ;  but  it  is  not  yet  determined  whether 
or  not  the  bridge  company  will  voluntarily  do  the  desired  work. 

An  additional  boom,  400  feet  in  length,  was  built  for  the  Burlington 
Bridge  during  the  winter ;  but,  at  the  request  of  the  raftsmen,  the  plac* 
ing  of  this  lK>om  has  been  delayed  till  after  the  extreme  high-water 
stage  has  passed  by. 

A  high  bridge  was  completed  at  Saint  Paul  (Robert  Street  Bridge) 
during  the  year.  The  main  span  of  this  bridge  covers  the  entire  chan- 
nel, but  in  other  respects  it  does  not  fully  comply  with  the  law  under 
which  it  was  built.  It  does  not,  though,  materially  obstruct  naviga- 
tion. 

Some  work  for  facilitaing  navigation  has  been  carried  out  at  most  of 
the  bridges  between  Saint  Paul  and  Keokuk,  and  in  the  majority  of 
cases  navigation  has  been  made  much  easier.  At  some  points  addi- 
tional work  will  be  required  and  at  others  faults  in  orignal  construc- 
tion and  local  conditions  render  it  impossible  to  do  much  for  the  inter- 
ests of  navigation  under  present  laws. 

Some  work  is  much  needed  for  rendering  more  safe  the  passage 
through  the  dangerous  bridge  at  Keokuk.  It  is  hoped  that  some  de- 
sired legislation  will  soon  permit  the  necessary  work  to  be  carried  out 
at  this  point. 

During  the  extreme  high  water  of  the  past  spring  measurements 
have  been  taken  at  most  of  the  bridges  to  determine  accurately  their 
height  above  high  water.  It  is  found,  that  for  many  of  the  bridges, 
built  under  laws  which  did  not  require  proper  supervision,  the  heights 
are  not  in  accordance  with  law  or  sufficient  for  purposes  of  navigation  ; 
but^  as  all  the  bridges  referred  to  are  provided  with  draws,  the  height 
is  not  of  as  great  importance  as  in  the  case  of  high  bridges  without  draws. 

COST  OF  WORK. 

During  the  calendar  year  ending  December  31, 1887,  75,381.6  cubic 
yards  of  material  were  put  into  dams  and  shore  protections  by  contract 
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at  a  total  cost  of  $86,260.86, or  $1,144  per  cubic  yard;  122,137  cubic 
yards  of  material  were  put  in  by  days'  labor  and  Government  plant  at 
a  total  cost  of  $123,606.65,  or  $.1012  per  cubic  yard.  The  cost  of  days' 
labor  work  includes  a  charge  of  $17,640.65  for  the  use  of  Government 
plant,  and  also  includes  the  profit  to  contractors  for  brush  and  rock,  all 
of  which  was  purchased  by  contract  or  in  open  market.  The  figures 
here  given  indicate  a  saving  to  the  Government  as  a  result  of  days'  la- 
bor work  of  13.2  cents  per  cubic  yard,  or  in  all,  $16,122.08.  This  sav- 
iog»  together  with  the  amount  charged  to  the  works  for  the  use  of  plant, 
amounts  to  $33,762.73,  which  can  be  considered  as  a  credit  for  the  year, 
in  connection  with  construction  work,  to  the  general  item  of  cost  of 
plant 

There  was  an  additional  credit  to  cost  of  plant  in  the  form  of  charge 
against  work  of  dredging  and  buoys,  $888.55.  The  credit  due  to  saving 
on  this  class  of  work,  though  large,  has  not  been  taken  into  account. 

Daring  the  eight  years  preceding  December  31, 1887, 223,542.83  cubic 
yards  of  material  were  put  in  dams  and  shore  protections  by  contract 
at  a  total  cost  of  $280,989.94,  or  $1,257  per  cubic  yard.  During  the 
same  time  there  were  put  in  by  days'  labor  and  Government  plant 
583,445.88  cubic  yards,  at  a  total  cost  of  $602,635.34,  or  $1,187  per  cubic 
yard.  The  cost  of  days'  labor  work  includes  a  charge  of  $113,521.99  for 
the  use  of  Government  plant,  and  also  includes  profit  to  coi^tractors  for 
material  purchased  by  contract  and  in  open  market.  The  figures  given 
indicate  a  saving  on  field-work,  due  to  the  use  of  Government  plant,  of 
140,841.21,  giving  as  the  actual  credit  to  the  item  of  cost  of  plant,  in  con- 
nection with  construction  work,  during  the  eight  years,  of  $154,363.20. 

The  credit  to  plant  for  charges  against  dredging  and  other  work,  not 
considered  in  above  statement,  during  the  eight  years  is  $6,251.15.  The 
saving  in  connection  with  the  use  of  Government  plant  for  this  class 
of  wor^ij  though  large,  is,  as  in  case  of  calendar  year,  not  considered. 

The  total  exx>enditure  tor  plant,  including  original  purchase  and  re- 
pair and  care  up  to  December  31, 1887,  was  $193,889.96.  The  credit  to 
cost  of  plant  resulting  from  charges  made  against  work,  as  deteriora- 
tion of  plant,  and  included  in  figures  here  given,  amounts  for  dams  and 
shore  protections  and  other  work  as  enumerated  to  $119,773.14,  giving 
as  an  estimated  value  of  plant  to  the  United  States,  December  31, 1887, 
of  $74,116-82.  Deducting  from  this  figure  the  saving  due  to  use  of 
plant,  $40,841.21,  the  actual  cost  of  plant  to  the  United  States  on  De- 
cember 31, 1887,  is  further  reduced  to  $33,275.61. 

When  the  work  of  permanent  improvement  of  the  Upper  Mississippi 
was  inaugurated  about  nine  years  ago,  it  was  found  that  the  building 
up  of  a  plant  by  the  United  States  was  an  absolute  necessity.  There 
were  few  suitable  boats  and  barges  in  the  hands  of  private  parties  and 
bnt  very  few  contractors  were  able  to  undertake  the  work.  It  is  now  a 
satisfaction  to  know  that  the  large  and  effective  plant  collected  during 
the  past  eight  years  has  been  almost  paid  for  by  the  saving  it  has 
effected. 

The  comparison  of  cost  of  work  carried  out  by  contract  and  by  days' 
labor  is  even  more  favorable  to  the  latter  than  the  figures  given  would 
indicate.  In  deciding  upon  work  to  be  let  by  contract  it  is  necessary 
to  select  points  where  work  is  concentrated  and  comparatively  definite 
in  character  and  amount,  so  that  proper  specifications  can  be  drawn. 
The  work  carried  out  by  aid  of  Government  plant,  on  the  contrary,  is 
nsnally  of  the  indefinite  class  determined  on  sis  circumstances  require; 
often  it  is  in  the  nature  of  repairs  and  small  in  amount  in  any  one  lo- 
cality; often  widely  scattered,  requiring  frequent  moving  of  large  fleets 
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and  towing  of  material  long  distances  nnder  disadvantageous  circam- 
.  stances. 

Material,  snch  as  rock  and  brush,  has  in  the  past  been  purchased  at 
times  by  formal  contract,  but  as  a  rule  in  open  market  by  informal  agree- 
ment with  all  parties  desiring  to  furnish  material  at  reasonable  rates. 
The  latter  method  has  proved  most  advantageous  both  as  regards  price 
and  rate  of  delivery.  The  economy  of  work  requires  not  only  that  ma- 
terial be  obtained  at  reasonable  rates  but  that  it  be  furnished  promptly 
and  in  such  quantities  as  will  keep  working  parties  fully  employed,  and 
prevent  expensive  delays.  Experience  has  shown  that  to  secure  such 
supplies  arrangements  for  delivery  must  be  made  with  a  number  of 
parties  at  numerous  points,  and  that,  in  estimating  probable  rate  of  de- 
livery, all  promises  must  be  discounted. 

As  furnishing  evidence  of  the  advantage  of  purchases  of  material  io 
open  market  under  informal  agreement  the  following  examples  are 
given : 

Between  Saint  Paul  and  Hastings,  previous  to  1884,  all  rook  was  pir- 
chased  in  open  market  at  rates,  depending  on  locality  and  difiDionlty  of 
quarrying,  varying  from  59  to  63.3  cents  per  cubic  yard  loaded  on  United 
States  barges.  In  1884  bids  were  received  for  furnishing  10,000  cubic 
yards  of  rock  on  barges,  prices  ofiTered  ranging  from  69  to  74^  cents. 
The  bids  were  all  rejected  and  rock  was  purchased  in  open  market  of 
the  same  parties  at  rates  of  from  52.7  to  58  cents  per  cubic  yard.  In 
1885  bids  were  again  received,  the  lowest  price  offered,  considering  tow, 
being  61^  cents;  other  bids  ranged  from  87  cents  to  $1.75.  All  bids 
were  rejected  and  rock  was  purchased  in  open  market  at  convenient 
points  at  57  and  58  cent«  per  cubic  yard.  Since  1885  the  making  of 
formal  contracts  for  rock  on  the  upper  portion  of  the  river  has  not  Wn 
attempted,  stone  having  been  purchased  in  open  market  at  prices  rang- 
ing as  a  rule/rom  52}  to  57  cents  per  cubic  yard. 

At  Stockholm,  on  Lake  Pepin,  the  price  paid  for  rock  put  in  cribs 
under  formal  contract  was  $1  per  cubic  yard.  For  the  work  at  Lake 
City,  under  similar  circumstances,  a  large  amount  of  rock  was  purchased 
on  barges  at  rates  of  from  63  to  68  cents  per  cubic  yaid,  and  some  rock 
was  delivered  on  barges  at  the  work  at  prices  ranging  from  52  to  63 
cents.  Allowing  a  liberal  cost  for  towing  and  placing  in  cribs,  the  open 
market  figures  are  much  lower  than  the  contract 

Bock  was  purchased  in  open  market  at  Alma,  Wis.,  in  1882  at  -the 
rate  of  73.8  cents  per  cubic  yard,  and  in  1884  at  the  rate  of  65  cents, 
loaded  on  barges.  Bids  were  received  in  1887  for  rock  on  bank  at  Alma, 
the  prices  offered  ranging  from  80  cents  to  $1.25.  All  were  rejected  and 
rock  was  purchased  at  the  same  point  at  a  rate  of  73.7  cents  on  barges. 

In  1884  10,000  cubic  yards  of  rock  were  purchased  under  formal  con- 
tract near  Winona,  Minn.,  at  rate  of  65  cents  per  cubic  yard  on  United 
States  barges.  During  the  same  season  rock  was  subsequently  pur- 
chased in  open  market  in  same  locality  at  the  rate  of  63}  cents  per  cubic 
yard. 

In  1885  bids  were  received  for  furnishing  rock  on  barges  between 
Bead's  Landing  and  Winona.  The  only  bid  received  was  at  the  rate  of 
$1.75  per  cubic  yard.  This  was  rejected,  being  more  than  two  and  one- 
half  times  the  price  for  which  rock  could  be  purchased  in  open  market. 

In  1885  bids  were  received  for  rock  on  bank  at  Crooked  Slough  and 
other  points.  The  lowest  price  for  Crooked  Slough  was  65  cents  per 
cubic  yard  on  the  bank ;  other  bids  ranged  from  79  cents  to  $1.80.  All 
were  rejected.  In  1887  large  quantities  of  rock  were  purchased  in 
open  market  near  Crooked  Slough  at  the  rate  of  62j^  cents  on  the  bank 
or  67|  oratsloftdtd  on  barg««. 
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In  1885  bids  were  received  for  famishing  rock  on  barges  between 
Bock  Island  and  Montrose.  The  lowest  bid  offered  was  48^  cents, 
which  was  accepted.  This  especially  low  figare  was  the  result  of  a  de- 
sire on  the  part  of  the  owners  of  a  quarry  to  rid  themselves  of  certain 
refuse.  Other  bids  ranged  ftom  59  cents  to  $3.25  per  cubic  yard.  Cer- 
tain parties  in  Nauvoo,  who  bid  ^9^  cents,  furnished  the  same  rock  sub- 
sequently for  52f  cents. 

In  1887  bids  were  received  for  delivering  rock  on  barges  between 
Fountain  City  and  Winona.  The  lowest  price  offered  was  75  cients. 
This  bid  did  not  appear  so  great  as  to  justify  its  rejection ;  but  subse- 
qaently  it  was  discovered  the  same  rock  could  probably  have  been  pur- 
chased in  open  market  for  65  cents,  and  rock  is  now  being  furnished  by 
the  same  party  in  same  locality  under  open  market  purchase  at  rate  of 
64^  cents  per  cubic  yard. 

Only  one  purchase  of  brush  has  been  made  by  formal  contract,  the 
price  paid  being  34  cents  per  cubic  yard  loaded  on  barges  between  S^int 
Paul  and  Hastings.  Since  the  close  of  the  contract  such  brush  has 
been  purchased  in  the  same  locality  at  from  28^  U>  33^  cents,  and  pur- 
chases have  been  made  at  other  points  for  25  and  28  cents  per  cubic 
yard. 

Maoy  other  cases  might  be  enumerated,  but  those  given  will  probably 
be  sufficient  to  show  that  it  is  more  economical  and  advantageous  to 
the  Government  to  purchase  such  material  in  open  market  than  to 
purchase  under  formal  contract,  both  as  regards  price  and  amount  and 
rate  of  delivery. 

My  report  for  1886  contained  a  table  giving  cost  of  materials  fur- 
nished by  contractors  and  bought  in  open  market,  from  18V8  to  1885,  in- 
dosive.  To  carry  the  information  up  to  the  close  of  the  working 
season  of  1887  I  give  the  following  table : 

CkmparaUve  cost  of  materiaUf  1886  and  1887. 


Locality  of  delirery. 


Bock  (per  onbio  yard). 


Brash  (per  onb.  yd.). 


In  place. 


OnU.a 
b«rge. 


On  bank. 


In  place. 


OnU.a 
bailee. 


Pole* 
(each). 


1B88. 

?ig'«  Eye  Island  to  Grey  Cloud. 
PiS*«  Bye  Island  to  ^ntneer  .... 

UBcik -T. 

liaioger 

Hewport.  ....•..••..•-••.•.-...•. 

Crooked  Sloaf^h 

(TUoiney  Book «.. 

Vsoroo 


$1.00 


.75 


10.84 
.84 


.031 


.024 


|0.62f 


1887. 


HsrriBuo 

KiaiageT 

Grej  Cloud 

Hssaapi 

Smtth'sBar 

SaiotPaaltoNininjEer  .. 
Rdow  Preecott  (4  miles). 

Bead's  Landing 

lakeCUy 

Lake  City 

Steekhelm 

SolOi's  Cooley 

8mHh*sCeoley 

SoMeeCool^ 

Attta : 

rBock 

sClty „ 


.67 
.621 


.881 


.03 

.03 

.031 

.03 

.031 


LOO 


.62^ 


.70 

,76 


•.70 


.21,V 


.65 
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Comparative  cost  of  materiahf  1886  and  1887 — CoutinQod. 


Locality  of  deliTery. 

Rock  (per  cabio  yard). 

Brush  (per cab. yd.). 

Poles 

In  place. 

On  U.S. 
barge. 

On  bank. 

In  place. 

On  U.S. 
barge. 

(eaoh). 

1887. 
Van  Gordom      .  .     ..  •••...••••.•«.... 

$0.75 

• 

Homer  to  Oaeen'a  DIaff 

$L53 

$0.78 

LaQsiiiK - 

.67* 
.671 
.67* 

$0.52* 
.52* 
.52? 

Hoytmau'a  Landing 

Lvnxvill©  .  ...  ...      .................. 

Gutt43nberg  to  Wanpetoo  -- 

LOO 
.95 
L30 

LOO 
.70 
.70 

Guttenberg  to  "Waupeton 

Sand  Prairi6 to  Savanna ................ 

Buffhlo 

.71 

.65 
.68 

BuJBalo 

Buffalo , 

Naavoo - 

.48 

Dallas 

1 ■" 

10.28 

10.02* 

1 

*  Very  small  quantity. 
IMPROVEMENT  OF  HARBOR  AT  LAKE  CITY,  MINNESOTA. 

The  river  and  harbor  act  of  July  6, 1884,  provided,  under  a  separate 
item,  for  continuing  work  on  the  harbor  of  refuge  at  Lake  City,  but 
this  item  was  taken  up  on  the  books  of  the  Treasury  Department  as  an 
allotment  from  the  general  appropriation  for  "  Improving  Mississippi 
River  from  Saint  Paul  to  Des  Moines  Kapids."  Of  this  special  appro- 
priation or  allotment  there  remain  available  $3,014.77,  which  will  be 
used  for  repair  work.  This  item  of  appropriation  is  necessarily  con- 
sidered in  abstract  of  appropriations  and  money  statement  under  this 
head  of  report,  but  the  record  of  operations  at  Lake  City  is  given,  as 
usual,  under  the  special  heading  of  "  Harbors  of  refuge  on  Lake  Pepin 
at  Lake  City,  Minn.'' 

THE  ADAMS  FLUME. 

The  act  of  Congress  of  August  5, 1886,  provided  that  the  *^  amount 
of  $15,000,  or  so  much  thereof  as  may  be  necessary,  may  be  used  by  the 
Secretary  of  War,  in  his  discretion,  for  continuing  the  practical  test  of 
the  flume  invented  by  M.  J.  Adams,  the  said  t«st  to  be  made  under  the 
supervision  and  direction  of  said  Adams.'' 

My  last  annual  report  gave  a  brief  summary  of  the  operations  of  Mr. 
Adams  in  connection  with  the  construction  of  an  experimental  flume, 
which,  he  claims,  will,  if  ever  brought  to  a  practical  test,  prove  useful 
for  improving  river  channels. 

In  July,  1887,  Mr.  Adams  was  nominally  at  work  under  an  authority 
of  the  Secretary  of  War  which  restricted  his  operations  to  such  as  were 
*^  absolutely  necessary  to  placing  in  the  water  and  practically  testing 
the  portion  of  the  flume  completed."  Previous  to  this  time  Mr.  Adams 
had  reported  to  Congress  that  1  mile  of  his  flume  was  complete  and 
ready  to  test.  A  general  supervision  of  the  work  was  intrusted  to  me 
by  an  indorsement  of  the  Secretary  of  War  which  provided  that  **  Major 
Mackenzie  should  be  directed  to  inspect  the  work  done  under  the  di- 
rection of  Mr.  M.  J.  Adams  as  often  as  may  be  necessary,  and  all  vouchers 
and  bills  will  be  submitted  to  Major  Mackenzie  for  report  as  to  the 
propriety  of  the  expenditure  before  payment  is  made," 
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On  June  13, 1887,  the  Chief  of  Engineers  made  a  personal  inspection 
of  the  work  and  property  pertaining  to  the  Adams  flume.  On  the  9th 
of  July,  1887, 1  submitted  my  first  report  upon  the  accounts  of  Mr.  Adams, 
which  had  been  referred  to  me  for  examination.  After  considering  some 
of  these  accounts,  the  Chief  of  Engineers,  under  date  of  July  14, 1887, 
submitted  to  the  Secretary  of  War  that  "  in  view  of  their  extraordinary 
character,  the  absence  of  proper  receipts,  the  want  of  proper  evidence 
as  to  the  necessity  for  the  expenditure,  etc.,  connected  with  the  crude 
ideas  of  Mr.  Adams  in  regard  to  the  disbursement  of  public  money,  and 
his  want  of  the  business  capacity  requisite  for  conducting  the  work  in- 
trosted  to  him,  and  also  the  doubtful  character  of  the  result  to  be  ob- 
tained, it  would  seem  proper  that  the  whole  subject  should  be  (Submitted 
for  investigation  to  a  Board  of  Engineers." 

With  the  approval  of  the  Secretary  of  War  a  Board  was  constituted 
^^  to  investigate  and  make  report  in  regard  to  all  matters  concerning 
the  work  in  progress  in  connection  with  the  practical  test  of  the  flume 
invented  by  M.  J.  Adams,  provided  for  by  the  river  and  harbor  act  of 
August  5, 1886,  and  also  as  to  the  advisability  of  its  continuance.''  This 
Board  submitted  a  report  under  date  of  August  25, 1887,  which  fully 
considers  the  merits  of  the  invention  and  the  methods  of  Mr.  Adams. 
The  conclusions  are  given  in  following  extracts  from  the  report: 

As  to  the  inTentioD :  It  is  the  opinioD  of  the  Board  that  it  will  not  be  successful, 
even  upon  a  small  scale,  to  say  nothing  of  the  idea  of  maintainiuff  a  channel  of  width 
and  depth  sufficient  for  navigation  from  Saint  Paul  to  the  Gulf  of  Mexico  by  means  of 
a  line  of  pipe  laid  in  the  middle  of  the  river  between  those  points. 

•  «••••• 

Et^ht  years  have  elapsed  since  the  first  appropriation  was  made  for  the  practical 
test  for  tlie  Adams  flume ;  more  than  $28,000  have  been  expended  upon  it.  Not  a  foot 
of  the  flame  has,  as  yet,  been  placed  in  the  river  for  trial,  and  there  does  not  appear 
at  this  writing  any  prol)ability  that  the  flume,  even  with  the  farther  expenditure  of 
the  $15,000  appropriated,  will  be  any  nearer  readiness  for  a  full  test  than  it  now  is. 
The  fioard,  therefore,  after  fall  consideration  of  the  facts  in  the  case^  is  of  the  opinion 
that  farther  continuance  of  this  test  is  not  advisable. 

By  letter  of  the  Chief  of  Engineers  dated  October  6, 1887, 1  was  in- 
structed to  "  take  charge  of  the  work  pertaining  to  the  Adams  flnme  at 
as  early  a  day  as  practicable,  together  with  the  public  property  pertain- 
ing thereto,  and  make  such  examinations  of  the  condition  of  the  work 
and  property  as  may  be  deemed  necessary,  with  a  view  to  reporting  the 
condition  and  the  proper  disposition  to  be  made  thereof,  and  also  of  any 
aecoants  that  may  be  dne  and  unpaid." 

I  immediately  notified  Mr.  Adams  of  the  instructions  received  and 
arcanged  for  taking  possession  of  the  property  at  the  earliest  day  prac- 
ticable. By  this  arrangement  Mr.  Adams  was  given  about  two  weeks 
in  which  to  close  up  his  work.  At  the  close  of  the  season  I  removed 
all  portable  Govemment  property  pertaining  to  Mr.  Adams's  work  to 
Boolanger  Slough,  where  other  public  property  is  stored  under  the  care 
of  watchmen.  The  property  will  remain  undisturbed  until  a  final  dis- 
position is  decided  on. 

The  settlement  of  the  outstanding  liabilities  connected  with  this 
work  has  been  a  difficult  matter,  owing  to  the  failure  of  Mr.  Adams  to 
keep  any  records  or  accounts  and  his  inability  to  furnish  any  practical 
assistance.  So  far  as  is  known  all  bills  have  now  been  settled,  except- 
ing a  few  material  items  for  which  Mr.  Adams  paid  cash  without  tak- 
ing proper  receipts,  and  the  labor  accounts  of  a  few  men  whose  where- 
abouts can  not  be  discovered.  But  as  no  statement  of  liabilities  can 
be  obtained  it  is  not  known  but  that  other  claims  will  be  presented  in 
the  future.    A  few  claims  have  been  j)resented  by  Mr.  Adams  on  which 
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payment  lias  been  refused,  the  expenditures  being  for  personal  matters 
having  no  connection  with  the  test  of  the  flume  as  authorized  by  the 
Secretary  of  War. 

In  a  communication  to  Congress  Mr.  Adams  made  a  statement  that 
be  had  4,300  feet  of  the  flume  completed  *^  for  establishing  a  permanent 
channel  in  the  Mississippi  Eiver."  An  inspection  and  interview  in  the 
spring  of  1887  developed  the  fact  that  instead  of  4,300  feet  of  completed 
flume  he  had  on  hand  a  lot  of  sheet  iron  pipe  only  intended  for  experi- 
mental purposes,  and  that  not  a  foot  of  this  experimental  pipe  was 
completed  or  ready  for  a  test  The  first  proposition  made  by  Mr.  Adams 
upon  resuming  operations  was  to  abandon  some  of  his  former  plans  and 
material  and  purchase  new  valves  and  discharge  elbows,  differing  ma- 
terially from  those  which  for  many  years  he  had  considered  most  proper. 
This  change  Mr.  Adams  considered  most  essential  to  the  successful  work- 
ing of  his  machine.  Though  no  good  reasons  were  given  for  the  changes 
desired,  permission  to  make  them,  for  500  feet  of  pipe,  was  granted,  to 
the  end  that  the  practical  test,  if  ever  reached,  might  be  complete  and 
conclusive  even  to  the  mind  of  Mr.  Adams. 

The  season's  operations,  which  were  a  repetition  of  those  of  former 
seasons,  can  be  described  in  a  very  few  words.  As  a  result  of  Mr. 
Adams's  management  the  changes  were  not  completed  during  the  year, 
and  at  the  close  of  the  season  the  practical  test  was  advanced  but  little 
further  than  at  the  beginning. 

The  mechanical  construction  of  such  an  apparatus  as  appears  neces- 
sary for  practically  testing  the  ideas  advanced  in  a  general  way  by  Mr. 
Adams  is  not  mysterious  or  complicated.  Any  good  mechanic  coold 
have  constructed  such  a  machine  in  a  short  space  of  time  and  at  com- 
paratively small  cost.  And  if  Mr.  Adams  had  placed  his  work  in  the 
hands  of  such  a  mechanic  years  ago,  in  place  of  trying  to  work  it  out  for 
himself,  he  would  have  learned  long  since  that  no  contrivance  based  on 
his  ideas  will  be  of  the  slightest  value  for  ^^  establishing  a  permanent 
channel  in  the  Mississippi  Biver." 

The  balance  of  the  discretionary  allotment  for  Mr.  Adams  remaining 
on  hand  is  $12,857.47.  Excepting  what  is  reqoired  for  the  payment  of 
the  few  outstanding  liabilities,  this  balance  is  now  available  for  legiti- 
mate work  of  river  improvement. 

GENERAL  REMARKS. 

The  stage  of  water  during  the  past  fiscal  year  has  been  quite  remark- 
able. During  the  summer  and  fall  of  1887  the  river  at  all  points  was 
very  low,  and  at  some  places  almost  reached  the  low  water  of  1864. 
During  the  spring  of  1888  the  river  was  at  a  flood  stage,  at  many  points 
being  higher  than  in  1880  and  1881,  and  almost  reaching  the  highest  re- 
corded flood  of  1851.    The  river  still  remains  at  a  high  stage. 

The  works  heretofore  carried  out  have  continued  to  exercise  a  most 
beneficial  effect,  and  at  points  where  improvements  have  been  carried 
to  completion  serious  trouble  has  been  done  away  with,  but  new  diffi- 
culties are  liable  to  arise  at  points  where  no  work  has  yet  been  carried 
out.  The  results  already  accomplished  show  that  the  Mississippi  Biver 
between  Saint  Paul  and  the  Des  Moines  Bapids  can  be  put  in  such  con- 
dition as  to  make  navigation  sure  and  comparatively  easy,  but  to  ac- 
complish this  requires  time  and  continued  work  under  liberal  appro- 
priations. 

In  January  last  there  was  held  at  Dubuque,  Iowa,  a  convention  com- 
posed of  delegates  from  the  towns  and  cities  of  the  river  between  Saint 
Paul  md  Saint  liouis.    itTearly  all  these  delegates  were  lumbermen, 
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steamboat  owners,  or  experienced  and  practical  navigators.  These 
gentlemen  are  familiar  with  the  condition  of  the  Mississippi  River  be- 
fore and  since  the  work  of  improvement  was  undertaken  by  the  Gov- 
ernment, their  knowledge  being  gained  by  personal  observation  and 
financial  results.  Among  the  resolutions  of  the  convention  were  the 
following : 

4.  That  aU  river  and  harbor  works  nndertaken  by  the  Government  should  be  con- 
sidered as  bosinees  enteiprises  m  which  the  value  of  the  improvement  and  the  amount 
of  money  to  be  expended  should  be  measured  by  tti^  saving  which  will  result  to  com- 
merce and  the  general  public.  Upon  this  basis  the  money  heretofore  expended  upon 
the  improvement  of  the  Upper  Mississippi  River  has  already  been  many  times  repaid, 
and  largely  increased  appropriations  are  Justified.  The  work  already  carried  out  by 
the  Government  has  alone  rendered  navigation  of  the  Upper  Mississippi  possible  dur- 
ing the  past  two  seasons  of  extreme  low  water,  and  has  saved  many  times  its  cost  in 
the  reduced  rates  of  freight  due  to  river  competition.  Such  saving  shows  tbat  in  the 
improvement  of  the  upper  river  the  p^ple  have  a  good  investment. 

The  system  of  improvements  now  being  carried  out  is,  in  the  judgment  of  this  con- 
vention, the  proper  one,  and  is  aocompliuiing  desired  results.  Its  continuance  under 
liberal  appropriations  would  soon  give  a  safe  and  permanent  channel  of  sufficient 
depth  to  meet  the  demands  of  commerce. 

As  has  been  heretofore  explained,  it  is  desirable,  if  the  radical  im- 
provement of  the  Upper  Mississippi  is  to  be  continued  and  carried  to  a 
SQccessfnl  completion,  that  it  should  be  carried  on  under  liberal  appro- 
priations. As  an  amount  that  can  be  expended  during  the  fiscal  year 
endmg  June  30, 1890, 1  submit  an  estimate  of  $1,500,000.  It  will  be 
remembered  that  this  is  an  estimate  for  carrying  on  work  over  about 
500  miles  of  river,  and,  though  the  estimate  is  apparently  for  one  work, 
it  covers  a  large  number  of  works,  which,  while  belonging  to  one  sys- 
tem, are,  in  fact,  independent  of  each  other.  In  giving  an  amount  that 
can  be  exx)ended  in  one  year,  it  is  to  be  understood  that  the  economical 
and  proper  expenditure  of  such  a  sum  must  be  preceded  by  adequate 
preparation.  Such  preparation  requires  time,  and  can  not  be  made  till 
the  means  for  carrying  on  the  work  are  in  sight. 

Commercial  statistics  relating  to  the  Upper  Mississippi  Eiver  are 
given  in  connection  with  the  report  on  "  Improving  Upper  Mississippi 
Biver.'^  These  statistics  do  not  in  any  sense  indicate  the  relations  of 
this  work  to  the  interests  of  commerce  and  the  general  public.  The 
influence  which  the  Upper  Mississippi  in  any  improved  condition  has 
upon  freight  rates  must  be  taken  as  a  measure  of  its  importance. 

The  existing  project  for  this  work  is  one  of  general  methods  and  plans, 
rather  than  details.  Ko  definite  estimate  of  cost  of  completion  can  well 
be  given.  Projects  for  the  exi)enditure  of  each  appropriation,  in  accord- 
ance witii  approved  plan  and  methods,  are  presented  in  lieu*  of  a  gen- 
eral project  for  completion  of  work. 

Summary  of  expenditures  for  calendar  year  ending  December  31, 1887. 

Saiut  Panl  to  Hastinjjs $45,328.96 

Kead^s  Landinff  to  Minneiska 6,012.38 

Minneiska  to  Winona 13,095.99 

Homer  to  Queen's  Blnff 24,885.21 

CoonSlongh 118.59 

Crooked  STongh 10,705.66 

Guttenberg  to  Waupeton 29,043.68 

Sand  Praine  to  Savanna 31,740.97 

Roek  excavation,  etc.,  on  Rock  Island  Rapids 13, 196.72 

Bnoys  on  Rock  Island  Rapids 498.78 

Andalusia 3,662.57 

Otter  Island  to  Nanvoo 28,814.60 

Snag-boat  General  Barnard 4.9:J5. 62 

Dredge  PhctniXj  cutting  new  channels 2,433.48 
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Surveys  and  gauges..... $2,068.25 

Purchase,  oare,  aod  repair  of  plant 12,937.16 

Total  (general  improvement) : 230,068.62 

Harbor  at  Lake  City  (allotted  by  act  of  Jaly  5, 1884) 10,954.58 

Practical  test  of  Adams  flume  (allotted  by  act  of  August  b,  1886) 1, 706.  GB 

Total  expended .-. 242,731.83 

Less  receipts  from  saleof  fhel 91.91 

Net  expenditure *. 242,639.91 

General  etatement  ofreeeipt$  and  expenditure$. 

Expended  by  youobers  from  comoiencement  of  improvement  to  June 
30,1888: 

For  general  improvement $l,496y^K).20 

For  harbor  at  Lake  Citv 11,965.23 

For  practical  test  of  Adams  flume* 22,142.53 

For  office  of  Chief  of  Engineers 1,354.50 

1,533,902.46 

Deduct  amount  received  from  sales  of  fuel 832.64 

Deduct  amount  received  from  sale  of  rock 1,078.05 

1,910.69 

Net  cost  of  improvement 1,531,99L77 

Balance  July  1, 1888 65,60a23 

Total  appropriated 1,597,500.00 

Ahiiraot  of  appropriaHone, 

By  act  approved — 

June  18. 1878 $250,000 

March  3, 1879 100,000 

June  14,  1880 160,000 

March  3,  1881 200,000 

By  act  passed  August  2,1882 260,000 

By  act  approved— 

July  5, 1884  (general  improvement) 250,000 

July  5, 1884  (applied  to  harbor  at  Lake  City) 16,000 

August  5, 1886 382,600 

Total 1,597,600 

Net  fxpenditures  on  the  varioue  iecHone  of  the  river  hettceen  Saint  Paul  and  Dee  Moinee 
Eapidefrom  oommenoement  of  improvement  to  July  1,  1888. 


Looidity. 


Diataaoe.     Amount 


Saint  Paul  to  HaatiDgs 

Hastings  to  head  of  Lake  Pepin  . 

Harbor  at  Lake  City 

Foot  of  Lake  Pepin  to  Alma 

Alma  to  Winona  Bridge 
LaCp 


MOes. 

27 
82 


Winona  Bridge  to  LaCroeae  Bridge 

La  Cross  Bridge  to  McGregor  Bridge 

McGregor  Bridge  to  Dnbnqne  Bridge 

Dabaqne  Bridge  to  Clinton  Bridge 

Clinton  Bridge  to  Book  Island  Bridge 

Rock  Island  Bridge  to  Keithsbargh  Bridge . 
Eoitbeburgh  Bridge  to  Oes  Moines  Bapids. . 

Soryeys,  gauges,  and  meter- work 

Hnsff  and  dredge- boats  and  wrecking 

Facilitating  navigation  through  bridges 

Plant  at  estimated  Talne 

Practical  test  of  Adams  flame 


$855,031.06 

47.180.05 

m085w28 

187.343.80 

218,160.55 

68,861.62 

78,441.19 

81,251.10 

40,754.86 

25^663.56 

36,480.40 

175,511.02 

74,51&65 

26,652.44 

1,  SOU  12 

71.055.61 

22,142.68 


Total. 


1,631.90L77 


*  In  addition  to  this  amonnt,  there  were  expended  by  Mr.  Adams  in  oonnectioa 
with  practical  test  of  flume  |8,000  appropriated  by  act  of  Angnst  2,  1882,  as  a  sepa- 
rate item. 
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Financial  itatemenU. 

1.  GtfMral  improvement, 

Jaly  1, 1837,  amount  available |240,662.64 

Beeeired  from  sale  of  fuel 105.04 

Received  from  allotment  for  practical  test  of  Adams  flume 12, 790. 42 

253,553.10 
JqIj  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  Julv  1, 1887 $191,131.69 

July  1, 1888,  outstanding  liabilities 215.65 

191,347.34 

July  1, 1838,  balance  available 62,210.76 

2.  Allotment  for  praetieal  test  of  Adams  flume, 

July  1,1887,  amount  available • J14.611.76 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $1,754.29 

July  1, 1888,  outstanding  liabilities 67.05 

Amount  transferred  to  accoant  of  general  improvement 12, 790. 42 

14,611.76 

3.  Applied  to  Lake  City,  Minn, 

Julyl,  1887,  amount  available $15,000.00 

Jnlyl,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Julyl,  1«87 11,985.23 

Julyl,  1888,  balance  available 3,014.77 

Money  statement 

July  1, 1387,  amount  available i$270,274.40 

B«weiyedfh>m  sale  of  fuel 105.04 

270,379.44 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  babUities  ontstandliig  July  1, 1887 $204,871.21 

July  1, 1888,  outstanding  riabUities 282.70 

205,153.91 

Jnly  1,1888,  balance  available 6.^225.53 

AflMODtappropriatedby  act  of  August  11, 1888 600,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 665,225.53 

IAmonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1890 1,500,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 


KKPOBT  OV  AIK.  C.  W.  DURHAM,  ASSISTANT  ENGINEER. 

United  States  Engineer  OFricE, 

Rock  Island,  HI,  January  1, 1888. 
Hajor:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  im- 
ptofement  of  the  Mississippi  River  in  the  division  under  my  charge,  extendiug  from 

This  amount  was,  in  my  money  statement  for  previous  year,  given  as  $15,000,  and 
inehidcdin  ''balance  available  Jnly  1,  1887,"  there  being  at  that  date  no  record  in 
tbisoiBceofan  expenditure  of  $388.24,  made  in  Washington  on  account  of  test  of 
Adams  Hume. 

tThisamoant  differs  from  the  balance  reported  in  money  statement  of  previous 
year.  It  includes  $15,000,  appropriated  for  Lake  City,  Avhich  amount  at  date  of  pre- 
vioan  report  was  included  nnder  special  head  of  '*  Barbers  of  refuge  on  Lako  Popin, 
Uke  City,  Minn., "  and  it  excludes  $388.24,  expended  in  WaHhinglou,  from  allot  mont 
*>f  (15,000  for  the  practical  test  of  Adams  Hume  previous  to  June  30,  1887,  of  v.  liicU 
«peudituru  there  was  no  record  in  this  office  at  the  date  of  proviousj  *<^r<Ji^lQoOQlp 
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Saint  Paul,  Minn.,  to  vicinity  of  Burlington,  Iowa,  for  the  calendar  year  ending  De- 
cember 31, 1887 : 

SAINT  PAUL  TO  HASTINGS. 

Operations  were  carried  on  during  the  season  by  hired  labor  and  the  use  of  United 
States  tow-boat  Fury  and  steam-launch  BeBsie  and  portions  of  plants  1  and  2. 

Details  of  this  important  work  are  given  in  the  following  extracts  from  the  rej^ort 
of  Mr.  J.  D.  DuShane,  superintendent  in  local  charge : 

*'At  the  time  of  resuming  operations,  June  6, 1887,  the  crossing  at  Red  Rock  gave 
the  most  trouble  to  boats,  and  work  was  first  undertaken  at  this  x>oint.  Pile-dam  18 
(sheet  2),*  built  in  1884,  was  lengthened  200  feet,  and  made  a  solid  brush  and  rock  dam 
over  its  entire  length.  Solid  brush  and  rock  dams  24,  25, 26, 28  (sheet  2);  20  (sheet  3), 
and  Pile-dam  27  (sheet  2)  were  built  in  this  vicinity.  Dam  1  (sheet  3J,  was  lengthened 
200  feet  and  raised  over  its  entire  length ;  this  dam  was  built  in  1878.  The  shore  pro- 
tection on  right  bank  opposite  Island  No.  3  was  repaired  over  most  of  its  len^h  by 
adding  rock  to  the  lower  part  of  the  bank  where  the  first  covering  of  rock  had  been 
partly  rubbed  off.    Work  was  finished  here  July  8. 

<<Dams  18,  24,  25,  and  28  (sheet  2)  were  built  to  confine  the  flow  of  water  to  nar- 
rower limits  on  the  bar,  and  thus  induce  the  cutting  away  of  the  same,  while  Dams 
26,  27  (sheet  2),  and  20  (sheet  3)  were  put  in  with  the  double  purpose  of  narrowing 
the  channel  and  of  catching  and  retaining  the  sand  set  in  motion  from  the  bar  above. 

"  On  July  9  the  plant  was  towed  to  Pig's  Eye.  At  this  point.  Dam  2  (sheet  1),  built 
in  1882,  was  extended  150  feet  and  raised  over  its  whole  length.  Solid  brush  and  rock 
dams  7,  8,  10,  and  Pile-dams  6  and  9  (sheet  1)  were  constructed.  Slight  repairs  were 
made  to  the  shore  protection  opposite  Dam  10  (sheet  1). 

Dams  2  and  7  (sneet  1)  were  built  for  the  purpose  of  warding  boats  off  the  rocks 
in  the  bed  of  the  river  as  well  as  for  confining  the  flow  of  water  at  low  stages  to  nar- 
rower limits.  When  the  channel  becomes  wider  it  will  be  advisable  to  lengthen 
these  dams  about  50  feet  in  order  to  completely  cover  the  rocks.  In  conscqneuce  of 
the  construction  of  Dams  2,  6,  and  7  (sheet  1)  a  large  movement  of  sand  and  ^avel 
took  place  on  the  bar,  and  a  rapid  deepening  occurred  over  its  entire  lengtli.  Much 
of  this  sand  and  gravel  found  a  permaneut  lodging  place  below  Dams  6, 8,  and  9  (sheet 
D,  these  three  dams  being  built  with  this  object  m  view,  as  well  as  for  narrowing 
tne  channel.  Dam  10  (sheet  1)  was  bailt  across  a  bar  to  hold  it  in  its  present  i>osi- 
tion. 

"  Work  at  Pig's  Eye  was  closed  on  August  2,  and  the  plant  was  moved  to  Morrlmac, 
where  the  crossing  irom  the  day-beacon  to  Island  No.  7  had  recently  become  bad. 
This  event  was  not  wholly  unexpected,  for  during  the  past  two  years  much  sawdust 
was  deposited  below  the  bar,  gradually  filling  up  the  approach  to  the  crossing  and 
making  it  more  and  more  difi&cult  for  ascending  boats  to  mount  the  reef.  This  shoal- 
ing forced  the  necessity  of  makini^  a  radical  change  in  the  position  of  the  channei, 
compelling  the  closing  of  the  existing  channel  aod  the  opening  of  a  new  one  through 
the  bar  at  the  foot  of  island  No.  7.  This  is  a  most  desirable  correction,  but,  owing  to 
the  extreme  low  stage  of  water  and  very  slack  current,  it  was  attended  with  some 
difficulties  and  delays  that  are  not  ordinarily  encountered  in  making  these  changes. 
However,  in  six  days  after  the  old  channel  was  closed  to  navigation  an  opening  in  the 
bar  was  accomplished,  which,  though  not  as  wide  and  deep  as  desired,  was  sufficient 
to  permit  the  passage  of  boats  during  the  remainder  of  the  season.  There  is  a  large 
body  of  sand,  sawdnst,  and  other  mill  refuse,  such  as  bark,  edgings,  pieces  of  sla^ 
etc.,  composing  this  bar,  which  must  be  moved  by  the  cdrrent,  and  perhaps  a  year  or 
two  may  elapse  before  the  improvement  can  be  considered  as  completed,  but  it  is  ex- 
pected that  from  the  opening  of  navigation  in  1888  no  further  trouble  will  be  eu- 
conntered  here. 

^' Work  was  begun  at  Island  No.  7  on  August  3  and  continued  until  September  26. 
During  this  time  Dam  14  (sheet  3)  was  lengthened  200  feet,  solid  brush  and  rock 
dams  21,  22,  23,  24,  and  25  (sheet  3)  were  built,  and  the  bank  of  Island  No.  7  was 
protected  from  near  the  head  to  ihe  old  protection  at  the  foot,  a  distance  of  2,800 
feet.  The  tow-boat  Fury  was  engaged  three  days  working  her  wheel  on  the  bar,  in 
order  to  stir  up  and  help  carry  away  the  sand,  sawdust,  slabs,  etc.,  of  which  this  bar 
is  composed ;  by  this  means  much  assistance  was  rendered  in  cutting  a  passage  through 
the  bar. 

"The  extension  of  Dam  14  (sheet  3)  and  the  construction  of  Dams  21  and  22  (sheet 
3)  were  for  the  purpose  of  forcing  the  channel  through  the  bar ;  Dams  23,  24,  and  25 
(sheet  3)  were  built  to  confine  the  channel  to  the  right  bank  along  Island  No.  7  and  to 
hold  in  place  the  large  bar  between  Dams  23  and  24. 

**0n  September  15  a  part  of  the  force  were  put  at  work  lcn;jthening  and  repairing 
dams  below  Merrimao. 

•Sheet  munb^rQ  aw  thos©  of  the  general  maps,  survey  of  1878-1879. 
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"On  September  27  the  plant  waa  taken  to  the  foot  of  Robmson's  Rocks^  where 
work  was  continued  until  October  11.  Dam  11  (sheet  3)  was  extended  90  feet ;  Dam 
12 (sheet  3)  was  lengthened  100  feet  and  changed  to  brush  and  rock  dam;  Dam  8 
(sheet  3)  was  extended  175  feet;  Dam  5  (sheet  4)  was  extended  100  feet;  Dam  9 
(sheet  4)  was  extended  150  feet;  Dam  10  (sheet  4)  was  lengthened  225  feet;  pile- 
dam  12  (sheet  4)  was  changed  to  brush  and  rock  dam,  and  some  repairs  were  made 
to  the  shore  protection  opposite  Dam  8  (sheet  3).  The  new  works  consist  of  Dams 
13  and  14  (sheet  4)  extending  from  the  right  bank,  below  Dam  12,  and  1,000  feet  of 
shore  protection  on  right  bank,  extending  up  from  that  built  in  1884.  By  the  exten- 
fiioD  of  Dams  9  and  10  (sheet  4)  and  the  construction  of  Dams  13  and  14  (sh'^et  4) 
the  water  was  confined  to  much  narrower  limits,  and  there  resulted  a  marked  increase 
in  depth  on  this  crossing. 

"from  October  3  to  15  a  small  party  was  engaged  in  rumoring  the  dangerous  rocks 
at  Bobinson's  Rocks.  About  60  rocks  of  various  sizes  were  found  in  the  bed  of  tho 
rirer,  most  of  them  near  the  head  of  the  Rocks,  and  were  removed  by  blasting.  For 
each  rock  a  charge  of  dynamite  sufficiently  large  to  completely  destroy  it  was  used ; 
in  every  instance  the  fragments  were  widely  scattered,  none  being  lefo  large  enough 
to  be  troublesome.  All  the  rocks  on  shore  that  were  liable  to  prove  dangerous  to 
navigation  were  broken  into  riprap  by  blasting  and  sledging.  This  work  extended 
from  the  head  to  the  loot  of  the  Rocks,  a  distance  of  about  4,500  feet. 

"On  October  12=  the  plant  was  moved  to  Island  No.  16,  where  work  was  begun  on 
dams  and  shore  protection.  In  this  stretch  of  river,  about  2  miles  in  length,  the  chan- 
nel was  tortuous  and  difficult  of  navigation,  and  has  been  growing  worse  dui-ing  tho 
past  two  years.  In  this  vicinity,  12  solid  brush  and  rock  dams,  numbering  from  16  to 
27,  inclusive  (sheet  5),  were  built ;  16  to  22,  inclusive,  were  built  from  the  right  bank, 
23  to  27,  inclusive,  were  built  from  the  left  bank.  The  shore  protection  at  the  foot  of 
Gray  Cloud  Island,  built  in  1886,  was  extended  500  feet  at  the  upper  end  and  200  feet 
at  the  lower  end.  Owing  to  the  low  stage  of  water  and  the  crookedness  of  the  chan- 
nel, it  was  impracticable,  during  the  progress  of  the  work,  to  construct  all  the  dams 
necessary  to  complete  this  system,  except  at  the  expense  of  closing  the  river  to  navi- 
gation. However,  it  is  expected  that  the  dams  put  in  will  be  sufficient  to  force  a 
channel  through  the  bars  at  Island  17  and  at  the  month  of  Boulanger  Slough  before 
another  low  water  occurs,  in  which  event  the  system  can  be  competed.  This  work 
was  closed  November  4. 

'*  On  October  17  the  crew  engaged  in  removing  rocks  was  transferred  from  Robin- 
son's Rocks  and  put  at  work  breaking  up  the  rocks  between  the  month  of  Boulanger 
Slough  and  Nininger  Landing,  a  distance  of  2,500  feet.  This  work  was  suspended 
November  5.  More  than  200  rocks  were  removed  from  the  river-bed  by  blasting. 
That  portion  of  the  river-bed  and  shore  below  the  quarry  at  the  mouth  of  the  slough 
was  cleared  of  all  rocks  that  were  considered  dangerous  to  navigation;  but  in  front 
of  the  quarry  only  those  that  proved  troublesome  at  this  time  were  removed.  It  will 
be  necessary  to  continue  this  work  at  the  latter  place  at  some  future  time. 

**  Operations  were  suspended  for  the  season  and  the  plant  was  laid  up  for  the  w  in- 
ter in  Boulaoger  Slough  on  November  5. 

^'  The  work  accomplished  during  the  season  consists  of  30  new  dams,  8  extensions  to 
dams,  3  new  shore  protections,  2  stretches  of  shore  and  river-bed  cleared  of  rocks,  4 
dams  raised,  and  3  shore  protections  repaired.  The  new  dams  and  extensions  form  a 
length  of  nearly  2^^  miles ;  the  shore  protections  a  length  of  almost  seven- eighths  of  a 
mile.  Expressed  in  feet,  the  total  lengths  arenas  follows :  30  new  dams,  10,495  feet ; 
8  extensions  to  dams,  1,300  feet ;  3  new  shore  protections,  4,500  feet ;  shore  and  ad- 
jacent river-bed  cleared  of  rocks,  7,000  feet;  4  dams  raised,  1,600  feet;  3  shore  pro- 
tections repaired,  2,000  feet. 

"  It  is  desirable  that  works  for  protecting  the  banks  and  for  contracting  the  width 
of  the  low-water  channel  be  put  in  at  the  following  places  during  the  season  of  1888. 
if  funds  and  time  permit ;  all  these  works  form  part  of  tho  general  system  projected 
for  the  permanent  completion  of  thn  stretch  of  river  under  consideration  :  Shore  pro- 
tection on  left  bank  at  Frenchman's  Bar ;  dams  from  the  right  bank  in  the  vicinity  of 
Frenchman's ;  shore  protection  on  the  right  bank  at  Pig's  Eye ;  dams  from  the  left  bank 
above  Pig's  Eye  Slough  ;  dams  from  right  bank  at  Kaposia,  or  the  dams  from  opposite 
shore  lengthened;  dam  from  Island  No.  2,  near  head ;  dam  from  right  bank  below  Dam 
28  (sheet  2) ;  dam  frt>m  left  bank  below  Dam  12  (sheet  3) ;  dams  from  loft  bank  below 
Fine  Bend,  and  the  opposite  shore  proteeted ;  dams  and  shore  protection  in  tho  vicinity 
of  Island  14 ;  dam  from  right  bank  between  the  tow-head  and  Island  15 ;  dam  be- 
low Dam  18  (sheet  5)  ;  dam  below  Dam  19  (sheet  5) ;  dams  below  Dam  25  (sheet  5) ; 
shore  protection  on  left  bank  at  head  of  Island  No.  18 ;   dams  between  Niningor 
Slough  and  Hastings ;  shore  protection  below  Hastings  should  be  extended ;  and,  in 
addition  to  the  works  mentioned,  such  dams  and  shore  protections  as  can  be  best  de- 
termined by  the  conditions  of  the  river  or  by  the  requirements  of  navigation  during 
the  season  of  active  operationa 
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**  Repairs  shoold  be  made  to  the  following  works :  Dams  in  the  yioinity  of  Kaposia ; 
dams  opposite  Newport ;  Dam  11  (sheet  4) ;  shore  protection  below  Dam  9  (sheet  3)  ] 
damn  iu  the  viciuity  of  Island  15;  shore  protection  opposite  Nininger. 

»  #  •  •  •  •  '        • 

'<Tho  materials  were  purchased  in  open  market,  the  prices  ranging,  ateording  to 
places  of  delivery,  as  ibllows:  Rock  on  barge,  52|-d0  cents  per  cubio  yard;  brash 
on  b:irges,  3H  -33^  cents  per  cubic  yard ;  poles  on  barge,  3-3}  cents  each. 

^*  About  90  per  cent,  of  all  material  was  towed  op^tream  on  the  very  low  stage  of 
water  which  existed  throughont  the  year,  the  length  of  tow  varying  from  3  to  35 
miles. 


IA8t  of  works  constructed  and  repaired  and  of  materiaU  und  during  seoBon  of  1887,  be- 
tween Saint  Paul  and  HaetingB, 


• 

Dimendras. 

KsterlaL 

Work*. 

Lcbgth. 

H«ii^t 

abore 

low  water 

of  1864. 

Book. 

Braah. 

Stieetl: 

Ofiin  NOt  2,  r^!>pAir4  Mid  eztimtlon 

FmL 

150 
800 
450 
826 
276 
826 

JFWC* 

4.0 
8.6 
4.0 
8.6 
8.6 
4.0 

Ou.yd$. 

428.1 
607.7 
489L6 
410.6 
278.8 
17a  » 
46.2 

14&6 
912.8 
640.8 
602.2 
829.0 
14L3 
248.8 
814.9 

42L4 
18Sw9 
148.8 
224.4 
7ia6 
827.9 
661.9 
627.8 
60&8 
868.8 
878.6 
S.67&7 
184.6 

880.0 
888.6 
100.1 
188.8 
872.6 
204.8 
942.1 

808.2 
176.6 
268.9 
819.9 
87.4 
89.0 
148.6 
289.6 
872L6 
839.7 
186.8 
886.8 
622.0 
148.0 

r.  181.4 
716.0 

Dam  No.  6  ..'. 

Dam  Ko.  7.... ................................ .•.••....•. 

Dam  No.  8 

1,182.8 
898.8 

Dam  No  • 

Dam  No.  10 

6I&9 

Shore  protection  opposite  laland  Nft.  1^  rtpftin  ■  ■  ■ .  .  ■  ■  ■ 

Sheet  2: 

Dam  No.  17,  repairs 

4.0 
4.0 
8.6 
8.0 
8.6 
4.0 
4.0 

Dam  No.  18, npaira  and  extention 

200 
670 
600 
850 
260 
260 

1,980.6 
1, 466.9 
1,814.4 

46L0 

Dam  No.  24...'. 

Dam  No.  25 

Dam  No.  26 

Dam  No.  27 

966.7 

Dam  No.  28 

856.4 

Shore  nrotectioD  oDDoaite  laland  No.  8.rMMin.......... 

Sheets:    '                    "                                -     - 

Dam  No.  1,  repairs  and  extension 

100 

176 
00 
100 
800 
250 
476 
400 
450 
885 
900 
8.800 

4.0 
4.0 
8.6 
8.6 
8.6 
8.5 
4.0 
8.6 
8.6 
4.0 
4.0 

916.8 

Dam  No. 8, extccaion  .................. .....^... •.•••.... 

400.6 

Dam  No.  11, extension 

804.0 

Dam  NOt  12,  rpp-iin*  snd  extension 

818l0 

Dam  No.  14, extension.. .......................... ....... 

8,881.7 
824.0 

Dam  No.  20 

Dam  No.  21 

1,40&3 

Dam  No.  22 

1,188.6 

1,800.0 

586.3 

Dam  No.  23 

Dam  No.  21 

Dam  No.  25 

829L1 

Shore  protection  on  Inland  No. 7. 

8,60ftS 

Shore  nrotection  onnosite  Dsm  "Som  8.  nnMira 

Sheet  4: 

Dam  No.  6.  extension  ................................... 

100 
150 
826 
876 
876 
190 
1,000 

866 
250 
876 
826 
800 
200 
800 
160 
425 
800 
200 
200 
700 

2.0 
4.0 
8.6 
4.0 
4.0 
4.0 

74L0 

Dam  No.  9,  extension 

T29.4 

Dam  No.  10,  extension... 

414.5 

Dam  No.  12,  repairs 

297.7 

Dam  No.  13 

60010 

Dam  No.  U 

6665 

Shore  protection  below  Dam  No.  14  .......••..•.••..•••. 

713.0 

Sheet  6: 

Dam  No.  16.............................. 

4.0 
4.0 
4.0 
4.0 
&0 
8.0 
8.0 
4.0 
1.0 
4.0 
4.0 
4.0 

813.4 

Dam  No.  17 

64at 

Dam  No.  18 

O0L4 

Dam  No.  10 

895.1 

Dam  No.  20 

8oaf 

Dam  No.  21 

8060 

Dam  No.  22 ^. 

837.7 

Dam  No.  23 

545wS 

Dam  No.  24 , 

829.6 

Dam  No.  25 

74&6 

Dam  No.  26 

296.0 

Dam  No.  27 

695.0 

Shore  nrotection.  Grav  Clond  Island,  estm^on 

50Oil 

Shore  nrotection  onnosite Nininim*.  renairs  ............. 

Total           

18,686.9 

86,00017 

Namher  of  poles  put  in  ahore  works,  2S,084. 
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FiMondal  staUmeni  fwr  works  of  improving  MiaHeaippi  Biver  hetweei^  Saint  Paul  and 
Masiinffs  during  the  9ea$on  of  18OT, 

AmoQot  expended  in  the  field  for  the  calendar  year  1887  (firom  distribn- 

Uon  sheete) t43,395,27 

Coet  of  removing  rocks  from  channel -      508.18 

43,887.09 

Proportion  of  general  superintendence  and  office  expenses 1,933. 69 

For  rise  of  plant 7,589.25 

Total  cost  of  works 52,410.03 

■  .  ^ 

Cubic  yards  of  material  put  in  works : 

Brush  and  poles 35,750.7 

Rock : -..-.      18,635.9 

Total 64,386.6 

Cost  per  cnbio  yard  in  place (0.963 

Cost  per  cubic  yard  in  place,  excluslye  of  superintendence,  office,  and 
plant  charge ,788 

"In  considering  the  cost  of  this  season's  work  it  is  important  to  take  into  account 
the  unusual  conditions  encountered  in  carrying  it  on,  namely,  the  louff  tow  on  shoal 
water;  the  large  amount  of  material  put  in  dams  requiring  a  double  handlihgy  and, 
in  many  oases,  a  wheeling  of  rook  and  carrying  of  Drush  a  distance  of  200  feet  or 
more,  and  the  comparatlyely  small  proportion  of  shore  protection  to  dam  work.  All 
these  conditions  tend  to  greatly  increase  the  cost  of  material  put  in  place.  On  the 
other  hand,  the  excess  of  brush  used  tends  to  reduce  the  ayerage  cost  per  cubic  yard 
in  place." 


ANDALUSIA. 

An  allotment  was  made  in  1887  for  repairing  the  dam  at  Andalusia  and  building  a 
imall  dam,  closing  the  cut-off  at  Vela  Chute.  This  work  was  accomplished  in  April, 
1887,  by  hired  labor  and  purchase  of  rock  in  open  market,  the  steam-launch  Loui$e 
ind  a  neet  of  six  barges  being  used  for  moving  the  material. 

Financial  statement 

Amount  expended  in  the  field  (from  distribution  sheets) |3, 506. 37 

Qaota  of  general  superintendenoe  and  office  expenses 156.20 

For  use  of  plant 613.21 

Total  cost  of  work 4,275.78 

Cubic  yards  of  rock  pntin  the  work 3,411.2 

Cost  per  cnbio  yard  m  place $1.25 

Coet  per  cubic  yard  in  place,  exdusiye  of  superintendence,  office,  and  plant 

ebwge 1.03 

COON  SLOUGH. 

On  the  18th  and  19th  of  May,  1887,  the  small  island  at  the  foot  of  Coon  Slough,  long 
ft  bad  obstruction  to  rafts,  was  removed  by  United  States  dredge  Fhemix,  The  ma- 
terial was  disposed  of  by  casting  in  the  deep  water  surrounding  the  island. 

The  cost  of  this  work,  including  plant  charge,  was $138.44 

Knmber  of  cnbio  yards  of  material  removed 2,037.0 

Average  cost  per  cubic  yard $0,068 
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CROOKED  SLOUGH.       ' 

An  allotment  of  |20,000  was  mode  in  1887  for  this  locality,  in  continuance  of  the 
project  of  1886,  the  work  contemplated  comprising  abont  2,000  lineal  feet  of  shore 
protection  in  the  slongh,  the  closing  of  several  cat-offs,  the  raising  and  strengthening 
of  the  Harbor  Slough  Dam,  and  repair  of  existing  works. 

Work  in  the  field  was  carried  en  from  May  26  to  June  10,  and  from  October  14  to  30, 
and  was  in  my  personal  charge.  The  steam  launches  Xoui«e  and  Stella  performed  the 
towing,  the  rcmaiuderof  the  fleet  consisting  of  building-boat,  quarter-boat,  grasshop- 
per, and  fifteen  barges,  all  belonging  to  the  United  States.  The  work  accomplished  is 
as  follows :  The  construction  of  Dam  6,  which  closes  a  small  slough  near  the  head  of 
Crooked  Slough,  which  dam,  with  continuous  shore  protection,  is  400  feet  long ;  the 
extension  of  si^ore  protection  at  head  of  Crooked  Slough  265  feet;  the  extension  of 
«hore  protection  opposite  Dam  2,  510  feet ;  the  extension  of  shore  protection  above 
and  below  Dam  2, 1,810  feet;  the  raising  of  Dam  5  and  repair  and  extension  of  shore 

Sroteotion  above  and  below ;  shore  protection  on  Island  156,  at  foot  of  Crooked  Slough, 
50  feet;  repairs  to  shore  protections  at  various  points  in  the  slough,  and  the  raising 
and  strengthening  of  the  closing-dam  in  Harper  Slough.  The  shore  pro*tection  of  the 
right  bank  near  foot  of  Crooked  Slough,  built  in  1886,  was  found  to  be  in  a  very  bad 
condition  and  considerable  material  was  used  in  repairing  and  strengthening  it.  The 
bank  is  very  low  and  soft,  marshy  in  fact,  in  a  sharp  bend  with  very  deep  water  and 
strong  current  in  contact.  The  less  elevated  x>ortion  of  it  was  raised  about  2  feet  by 
a  mattress  loaded  with  rock,  and  the  same  means  were  used  in  the  construction  of 
the  new  protection  at  the  foot  of  the  slough,  where  the  conditions  were  similar,  ex- 
cepting that  the  water  near  the  bank  was  not  so  deep.  The  other  shore  protections 
and  the  dams  in  the  slough  were  but  slightly  damaged  and  were  veiv  easily  and 
cheaply  repaired ;  but  it  is  believed  that  the  protections  near  the  foot  of  the  slough, 
both  the  new  and  the  old,  where  the  bank  is  low  and  marshy,  will  need  further  work 
another  season. 

The  dam  in  Harper  Slough  was  uninjured  and  had  settled  but  slightly;  but  it  was 
thought  proper  to  raise  and  strengthen  it,  and  the  remainder  of  the  rock  on  hand  was 
used  m  so  doing.  It  should  receive  another  course  of  brush  and  rock,  so  as  to  raise 
it  about  2  feet  additional. 

The  channel  in  Crooked  Slough,  although  much  straightened  and  givingno  trouble 
during  the  season,  was  not  increased  as  much  in  depth  as  was  expected ;  but  it  is 
believed  that  another  season  will  show  still  further  improvement  in  depth  and  width. 
Ordinarily,  in  cases  where,  as  in  this  instance,  there  are  large  sand-bars  to  be  moved, 
several  years  elapse  before  the  full  beneficial  results  are  obtained.  The  river  above 
the  slough  for  several  miles  is  greatly  improved  and  it  is  not  believed  that  the  con- 
struction of  closing-dams  at  Capoli  and  Ferry  ville  sloughs  will  be  found  necessary. 

List  of  worica  constructed  and  repairedfOnd  of  materials  used  during  season  of  1887,  in 

vicinity  of  Crooked  Slough, 


Length. 

MateriaL 

Besigiutioii. 

Dam. 

Shore 

protec* 

lion. 

Bock. 

Brush. 

Sheet  28 : 

Dam  No.  6  and  shore  protection,  cnt  off  left  bank 

Shore  protection  at  head  of  Crooked  Slough,  left  bank, 
extension 

Teet, 
400 

Feet. 

Ou.ydM. 
283.5 

331.3 

781.8 

2,  ML  9 

1.603.6 

1,067.0 

897.1 

7,907.1 

Cu.yd$, 
261.0 

265 

510 

1,810 

100 
850 

899.3 

Shore  nroteotlon  onnosite  Dam  No.  2.  extension .......... 

414.4 

Shore  protection  auove  Dam  No. 2,  extension.... 

83h.7 

Dam  No.  5  raised  and  repaired ;  shore  protection  repaired 
and  extended 

246.1 

Shore  protection  on  Island  156,  foot  of  Crooked  Slongh.... 

794  6 

•  l)am  No.  1,  Harper  Slough,  raised , 

Total 

400 

3.535 

2,954.1 
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The  aggregate  length  of  dams  aod  shord  protections  now  constructed  in  the  vicinity 
of  Crooked  Sloogh  19:  dams,  1,686  feet;  shore  protections,  12,615  feet. 

Fmaneial  statement  for  works  in  the  vicinity  of  Crooked  Sloughy  during  the  season  of  1887. 

Amonnt  expended  in  the  field  during  the  calendar  year  1887,  (from  dis* 

tribation  sheets) ?10,248.97 

Qaota  of  general  superintendence  and  office  expenses 456. 69 

For  use  of  plant 1,792.40 

Value  of  material  purchased  in  1886  and  used  in  work 621. 26 

13, 119. 32 
Value  of  material  on  hand  at  close  of  work 64.40 

Total  cost  of  work 13,054.92 

Material  pnt  in : 

Rock • cubic  yards..        7,907.1 

Brash do....        2,954.1 

Total do....      10,861.2 

Average  co0t  per  cubic  yard  of  material  in  ^lace $1.20 

Average  cost  per  cubic  yard  in  place,  exclusive  of  office  expenses  and  plant 
charge 0.995 

The  nature  of  the  work  requiring  a  great  excess  of  rook,  the  more  expensive  ma- 
terial, largely  increased  the  average  cost  per  cubic  yard  of  material  in  place. 

MINNEISKA  TO  WINONA. 

An  allotment  of  $15,000  was  made  for  this  locality  for  1887,  the  work  contemplated 
eonsisting  in  the  repair  and  extension  of  existing  works  and  the  construction  of  two 
wing-dams  near  Winona. 

In  January  and  April  some  repairs  were  made  to  the  dam  across  Rollingstone 
Slough.  The  west  end  was  cut  down  about  2  feet  and  the  east  end  was  raised ;  719.6 
cubic  yards  of  rock  were  put  in  the  work  by  Jacob  Richtman,  of  Fountain  City,  at 
an  agreed  price  of  $1  per  cubic  yard.    The  total  cost  of  the  above  work  was  $942.47. 

Operations  with  steam-launches  Louise  and  Stella  and  the  fleet  of  barges  used 
earlier  in  the  season  at  Crooked  Slough  were  commenced  July  22  and  continued  un- 
til August  10 ;  were  resumed  September  10,  carried  on  antil  September  27,  and  again 
continued  October  6,  7,  and  8.  The  work  was  in  my  personal  charge.  Rook  was  ob- 
tained from  Albert  Kirchner  and  S.  D.  Van  Gorder.  under  formal  contract,  at  75  cents 
per  cubic  yard  on  United  States  barges,  and  also  trom  G.  W.  Allen,  by  open  market 
purchase,  at  70  cents  per  cubic  yard  on  United  States  barges.  Brush  wsm  obtained  in 
open  market  at  28  cents  per  cubic  yard  loaded. 

The  work  performed  was  as  follows : 

The  raising  and  strengthening  of  Dam  6  (sheet  16),  closing  the  chute  of  Island  53. 
The  middlo  ground  bar  atthispoint  had  so  crowded  down  upon  the  Island  as  to  make 
the  eastern  passage  by  rafts  difficult  and  dangerous,  owing  to  the  strong  draught  down 
the  ehnte  of  Island  53  when  the  water  was  running  over  the  dam.  The  channel  on 
the  western  side  was  too  shallow  for  use  at  low  stages,  and  even  when  the  river  was 
np  to  a  stage  of  7  feet  rafts  were  obliged  to  split  in  order  to  make  the  passage  safely ; 
thus  great  delay  was  caused.  The  dam  being  raised,  the  draught  down  the  chute  was 
checked  and  the  eastern  channel  became  much  easier  to  run^  In  connection  with  this 
work  the  shore  protection  at  the  head  of  Island  53  was  put  in  good  repair.  Consid- 
erable repairs  were  made  to  Dam  7  (sheet  16;,  closing  the  chute  of  Island  55,  and  to 
adjacent  shore  protection.  Slight  repair  swere  made  to  Dams  1,  6,  19,  and  24  (sheet 
17),  and  shore  protection  at  the  head  of  Island  58.  The  shore  protection  below  Dam 
9  (sheet  17)  was  also  repaired  and  extended  600  feet.  All  the  above  work  was  per- 
formed in  July  and  August. 

The  work  of  September  consisted  in  the  construction  of  Wing-dam  22  (sheet  18), 
280  feet  in  length,  running  out  from  Island  71,  nearly  opposite  Dam  18  (sheet  18), 
with  its  crest  at  an  elevation  of  4  feet  above  low  water  of  1864 ;  shore  protection  1,150 
feet  in  length  on  Isliuid  67 ;  shore  protection  800  feet  in  length  opposite  Dam  15 
(sheet  18) ;  and  shore  protection  50(J  feet  long  on  Island  62,  near  the  head  of  Betsy 
Slough.    Slight  repairs  were  made  to  Dams  7,  23  (sheet  17),  and  Dam  20  (sheet  18). 

In  October  150  Hnear  feet  of  shore  protection  was  built  on  Island  62,  and  some 
lepairs  were  made  to  shore  protection  opposite  Fountain  City. 
Nearly  all  the  old  work  in  this  section  of  the  river  is  now  in  excellent  repair. 
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liti  qJ  workt  ^anttruoled  and  repaired  and  of  materials  used  during  season  of  1887  from 

Minneiska  to  Winona, 


Matmiid. 


DetignAtioiL 


Sheet  10: 

D«n0,nJ8tDg 

Dftoi  7  and  shore  proteotioii,  repaira 

Shore  protection  head  of  lalana  53,  repairs 
Sheet  17: 

Dam  1,  repairs 

Dam  10,  repairs 

Dam  24,  repairs 

Dam  7,  repairs 

Dam  2a,  repairs 

Shore  proteetion  below  Dam  9,  extension . . 

Shore  protection  head  of  Island  58,  repairs 

Shore  protection  on  Island  07 

Shore  protection  on  Island  02 

Shore  protection  opposite  fountain  City,  repairs. 
Sheet  18: 

Dam  8,  repairs 

Dam  20,  tepaiis , 

Dam  22 

Shore  protection  opposite  Dam  16 , 


Total. 


Flnaneial  statement  for  works  between  Mmneiska  amd  Winona  during  ike  season  of  1887. 

Amonnt  expended  in  the  field  daring  the  calendar  year  1887  (from  diBtrl- 

bntion  sheets) $12,537.34 

Qnota  of  ffeneral  superintendence  and  office  expenses S58. 65 

For  use  of  plant 2,192.61 

Total  cost  of  work 15,288,60 

Cost  of  repairs  to  BoUingstone  Dam 942.47 

Cost  of  work  by  days' labor 14,346.13 

Material  put  in : 

Rook cubic  yards..        9,060.9 

Brash do....        4,4«4.4 

Total .• do....       13,545.3 

Average  cost  per  cubic  yard  of  material  in  place fl.Og 

In  the  aboye  work,  chiefly  repairs,  a  large  excess  of  rock  was  nsed  and  the  price 
paid  for  rock,  which  was  bought  under  formal  contract,  was  high ;  but  the  cost 
of  the  field-work,  exclusive  of  office  expenses  and  plant  charge,  was  brought  down 
to  an  average  of  85.6  cents  per  cubic  yard. 

read's  LANDINQ  to  BIINNEI6KA. 

For  work  in  1687  in  this  locality,  a  stretch  of  25  miles,  an  allotment  of  $20,000  was 
made,  it  being  proposed  to  repair  and  strengthen  existing  dams  and  shore  protec- 
tions, and  to  construct  some  new  work  near  Pine  Island.  The  greater  part  of  the 
allotment  was  unexpended. 

Operations  commenced  September  27  and  closed  October  12,  the  fleet  being  then 
taken  to  Crooked  Slough.  Work  was  performed  by  hired  labor  and  use  of  Govern- 
ment plant,  the  brush  and  a  portion  of  the  rock  being  towed  ^m  Fountain  City  by 
the  steamer  Barnard,  and  the  remainder  of  the  rock  from  Alma  by  the  launobes 
Louise  and  Stella.  The  long  tow,  at  very  low  water,  and  the  high  pnce  of  the  rock 
brought  from  Fountain  City  made  the  work  very  expensive.  The  Fountain  City 
rock  was  bought  under  a  formal  contract,  wbieh  had  te  be  carried  out.  The  Alma 
rock  was  bought  at  a  cheaper  rate  in  open  market. 
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The  work  coDoioted  in  the  constmotion  of  Dam  6  (sheet  15^,  100  feet  in  length,  'With 
ita  creot  5  feet  aboye  low  water,  closing  a  cnt-off  near  head  of  Pomme  de  Terre  Slongh, 
oastem  side  in  connection  with  which  dam  230  feet  of  shore  protection  were  bnfll ; 
in  the  construction  of  Dam  7  (sheet  15),  closing  the  first  cnt-off  above  Pine  Island, 
100  feet  in  length,  with  shore  protection  in  continuation  of  dam  270  feet  long ;  in  the 
repairing  and  strengthening  of  Dams  3  and  4  (sheet  15),  dosing  cnt-ofib  into  West 
Newton  Chute;  and  in  the  building  of  900  lenear  feet  of  shore  protection  in  Pine 
Island  Bend,  below  Dam  4  (sheet  15). 

Repairs  to  works  aboye  Aima  had  to  be  postponed  to  some  future  time,  the  plant 
being  more  needed  at  other  points  until  close  of  season.  . 

Liit  of  works  constructed  and  repaired  and  of  maUriaU  used  during  season  of  1B&7  from 
Beai^s  Landing  to  Minneiska. 


Length. 

l£aterisL 

DefiSDAtlon. 

Dam. 

Shore 
protec- 
tion. 

Sock. 

Bnuh. 

8he«tl5: 

Dftin  0  and  fthore  nrotACtlon .- » 

FeeL 
100 
100 

Fut 

230 
270 

028.0 

80.0 

163.0 

1,010.7 

'^^k 

Dub  7 mhI  thom nn>t(MStioii 

PiDi  4,  repair* 

Pun ?, Tepeirt --. ,  . . . r ,.. , , 

900 

200.7 

TMal 

200 

1,400 

8,821.0 

044.0 

linmneial  statement  for  works  hetween  BeadPs  Landing  and  Minnsiska  during  iheseason 

0/1887. 

Amount  expended  in  the  field  during  the  calendar  year  1887  (from  distri- 
bution sheets)  $5,756.90 

Quota  of  general  superintendence  and  office  expenses 256.48 

For  use  of  plant 1,006.63 

Total  cost  of  work 7.019.01 

ICaterial  put  in : 

Sock cubic  yards..      3,321.6 

Brush ^ do....  644.0 

Total i do....      3,965.6 

Ayerage  cost  per  cubic  yard  of  material  in  place (1.77 

In  addition  to  reasons  aboye  giyen  the  great  excess  of  rock  made  the  work  expen- 
•iye.  The  averaffe  cost  of  the  field-work,  exolusiye  of  office  expenses  and  plant  charge, 
was  (1.45  per  cubic  yard. 

HOMBR  TO  queen's  BLUFF. 

An  allotment  of  $25^000  for  1887  was  made  for  this  stretch  of  river,  14  miles  in 
leneth,  and  a  contract  for  work  was  let  to  Jacob  Richtman,  of  Fountaiu  City,  Wis., 
at  |1.53  per  cubic  yard  for  rock  in  place  and  72  cents  per  cubic  yard  for  brush  in 
place.    Operations  commenced  May  30  and  continued  until  September  3. 

The  work  accomplished  was  as  follows  : 

(1)  Repairs  to  Dam  2  (sheet  19).  This  dam,  built  in  1883,  and  closing  the  chute  of 
Island  7^  was  raised  to  an  eleyation  of  4  feet  aboye  low  water  of  1864,  and  the  shore 
protections  at  each  end  were  strengthened. 

(2)  Conatruotion  of  Dam  4  (sheet  19),  from  Island  81  to  Minnesota  shore,  closing  La 
MoiUe  Chnte.  This  dam  is  960  feet  loug,  with  crest  about  4  feet  above  low  water  of 
1861,  and  with  shore  protections  110  feet  in  length  at  each  end. 

(3)  Repair  and  extension  of  shore  protection  on  head  of  Island  81.  The  old  shore 
protectioo,  1883,  received  some  slight  repairs  and  was  extended  1,295  linear  feet,  400 
feet  of  which  was  at  the  upper  end  aud  the  remainder  at  the  lower  end,  of  an  average 
widUiof28fbet. 
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(4)  Conetrnction  of  Dam  5  (nheet  19),  from  Island 81  to  Island  82.  This  dam  is  710 
feet  long,  built  mostly  on  sand-bars  up  to  a  height  of  about  5  feet  above  low  water 
of  1864. 

^5)  Construction  of  Dam  6  (sheet  19),  closing  the  chute  of  Island  87.  This  dam  is 
420  feet  long,  wrth.235  feet  of  shore  protection  at  the  ends. 

(6)  Construction  of  shore  protection  on  Island  87,  at  its  head  and  on  west  side,  876 
feet  in  length,  and  of  an  average  width  of  35  feet. 

(7^  Construction  of  Wing-dam  7  (sheet  19),  running  out  from  Wisconsin  shore  about 
half  a  mile  above  Island  8^  length  1,300  feet.  The  water  was  quite  shallow  along  its 
entire  length,  which  is  built  to  a  height  of  about  4^  feet  above  low  water  of  1864. 

(8)  Construction  of  shore  protection  on  west  side  of  Island  79,  975  feet  in  length 
and  of  an  average  width  of  30  feet. 

The  work  was  under  the  local  inspection  of  Mr.  G.  A.  Marr. 

List  of  works  eoneiruoied  and  repaired  and  of  materiah  used  during  season  of  1887 /roni 
Homer  to  Queen^s  Bluffs  under  contract  unth  Jacob  Eichtman, 


Designation. 


Length. 


Dam. 


Shore 

proteo- 

tion. 


MateriaL 


Book. 


Brush. 


Sheet  19: 

Dam  2,  repairs 

Dam  4.  LaHolUe  Chute 

Dam  5 

Dam  6 

Dam  7 

Shore  protection  on  Island  81,  repairs  and  extension. 

Shore  protection  on  Island  87 

Shore  protection  on  Island  79 


FeeL 


960 

710 

420 

1.800 


Feet. 
229 


235 
100 
1,295 
876 
975 


Ou,  yds, 

315.4 

3,535.1 

554  4 

1,636.6 

2.627.0 

1,109.7 

805.8 

1. 017. 8 


Ou,  yds. 


1,670.7 
453.7 
1, 080. 9 
2.026.5 
5$»8.6 
795.7 
652.6 


Total. 


8|390 


3,701 


11, 501. 8 


7,278  7 


Financial  statement  for  works  between  Homer  and  Queen^s  Bluff,  performed  hy  contract 

during  the  season  of  1887. 

Amount  paid  contractor $22,838.41 

Cost  of  local  inspection,  advertising,  etc 986.25 

Quota  of  general  superintendence  and  office  expenses 1,061.  .55 

Total  cost  of  work 24,885.21 

Material  put  in : 

Rock cubic  yards..       11,501.3 

Brush do 7.278.7 

Total do....       18,7rt0.5 

Average  cost  per  cubic  yard  of  material  in  place $1.^5 

OUTTKNBBRa  TO  WACPETON. 

An  allotment  of  $20,000  was  made  for  work  in  this  locality,  embracing  16  miles  of 
river.  It  was  proposed  to  raise  the  closing-dam  in  the  chute  of  Island  192,  to  close 
Bunker  and  .jacko  Chutes,  and  protect  the  shore  in  the  bend  opposite  Island  198. 
Contract  was  let  to  Sid.  J.  Truax,  of  Hasting,  Minn.,  at  $1  per  cubic  yanl  for 
rock  in  place,  and$l  per  cubic  yard  for  brush  in  place.  After  expenditure  of  the 
amonnt  ($18,000)  called  for  by  his  contract,  an  agreement  under  a  inrther  allotnieoL 
was  made  with  him  to  construct  some  additional  necessary  shore  protection, at  95 cents 
per  cubic  yard  for  rock  in  place  and  70^entsper  cubic  y«rd  for  brash  in  place. 

Work  was  began  July  1  and  completed  November  16.  Mr.  J.  F.  Marr  was  the  local 
inspector. 

The  following  works  were  bailt,  viz  : 

(I)  Bunker  Chute  olosinji^-dam  (No.  1,  sheet  34).  The  western  bank  at  end  of  dam 
is  protected  for  a  length  of350  feet,  and  the  eastern  or  island  bank  300  feet.  Th«  dam 
is  650  feet  long  and  built  to  a  height  of  5  feet  above  low  water  of  1864,  200  feet  of  its 
length  being  from  18  to  22  feet  high,  and  the  dam  gradually  growing  less  in  height 
toward  each  shore,  except  about  50  feet  in  length  near  the  island  end,  which  ia  from 
6  to  12  feet  high. 
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(2)  Jacko  Slongh  closing-dam  (No.  4,  sheet  33).  This  dam  is  475  feet  long,  built 
to  a  beiffht  of  5  feet  above  low  water  of  1864,  and  with  shore  protections  at  each  end 
300  jfeet  long.    The  shore  protection  at  the  east  end  is  from  80  to  90  feet  in  width. 

(3)  Shore  protection  in  bend  opposite  Island  198,  5,030  feet  long.  A  continuous  mat 
was  laid  and  well  loaded  with  rock,  the  bank  above  water  being  graded  to  a  gentle 
slope  and  covered  with  rock  alone. 

In  addition  to  the  above  work,  some  repairs  were  made  to  shore  protection  on  east 
side  of  Island  190  and  at  foot  of  Island  189,  and  the  dam  in  the  chnte  of  Island  192  was  ^ 
repaired  and  raised  about  2^  feet,  it  now  being  about  5  feet  above  low  water  of  1864. ' 

List  of  works  constructed  and  repaired  and  of  materials  used  during  season  of  1887,  from 
Guttenberg  to  Waupeton,  under  contract  and  agreement  with  Sid,  J.  iSruax* 


Desijcnfttion* 


Sheet  33: 

I)MB4(J«cloSloagb) 

Daml,  repaired  and  raised 

Shore  protection  on  leland  190,  repairs.. 

Sliore  protection  on  Island  189,  repairs.. 
Sie^  34* 

Dam  1  (Bunker  Chnte) 

Shore  protection  opposite  Island,  198.... 


Totals. 


Length. 


Dam. 


Feet, 

475 


650 


1,125 


Shore 
protection. 


Feet, 


600 


650 
5,030 


6,280 


Haterisls. 


Rock. 


Ottbieyards. 

3,382.6 
802.3 
826.9 
864.1 

6,112.0 
7,168.6 


Cubic  yards, 
1,832.0 


18,156.5 


Bmsh. 


i  240.1 
4,742.3 


10, 814. 4 


Financial  statement  for  works  between  Chittenherg  and  Waupeton,  performed  by  contract 
and  agreement  during  season  of  lbtf7. 

Amount  paid  contractor $27,445.10 

Costof  local  inspection,  advertising,  etc 934.03 

Cost  of  general  superintendence  and  office  expenses 1,264.55 

Total  cost  of  work 29,643.68 


Material  put  in : 

Rock cubic  yards..      18,156.5 

Brush do 10,814.4 


Total do. 

JLferagecont  per  cubic  yard  in  place 


28,970.9 
tl.023 


8AUD  PRAIRIB  TO  SAVANNA. 

An  allotment  of  $30,000  was  made  for  work  in  this  district,  embracing  12  miles  of 
river. 

The  operations  of  the  season  are  confined  to  the  improvement  of  the  so-called  Keller's 
Bar.  or  Santa  F^  Crossing,  which  had  been  troublesome  for  some  years. 

The  work  was  let,  under  formal  contract,  to  A.  J.  Wbitnev,  of  Rock  Island,  at  $1.30 
per  cubic  yard  for  rock  in  place,  aud  70  cents  per  cubic  yard  for  brush  in  place.  Opera- 
tions bega#i  July  22,  and  were  completed  November  10. 

The  work  accomplished  was  as  follows,  viz  : 

(1)  Cloeins-dam  1  (sheet  41),  from  Island  262  to  the  Iowa  shore.  This  dam  is  375 
feet  long  and  is  raised  t4>  an  elevation  of  5  feet  above  low  water  of  1864.  A  heavy 
shore  protection,  325  feet  in  length,  was  laid  at  the  island  end  of  the  dam,  but  on 
the  Iowa  shore  no  protection  was  built,  the  bank  being  rocky. 

(2^  Wing-dam  2  (sheet  41),  starting  near  the  bead  of  Island  262  and  running  out 
on  tne  bar  across  an  intervening  pocket,  the  depth  in  which  was  about  10  feet  at  low 
water.  It  inclines  slightly  up-stream  aud  is  865  feet  long,  with  a  T-head  110  feet  in 
length.     Its  crest  is  at  an  elevation  of  5  feet  above  low  water. 

(3)  Dam  3  (sheet  41),  a  wing-dam  running  from  Island  262  about  200  feet  from  its 
foot,  crossing  a  nocket  400  feet  wide  and  about  18  feet  in  depth  at  low  water,  and  ex- 
tending out  on  the  bar  about  250  feet.  The  length  of  the  dam  is  660  feet,  with  a  T- 
head  110  feet  long  and  shore  protection  450  feet.    It  49  raised  to  an  elevation  of  5  feet 
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above  low  water,  bat  will  probably  need  some  additional  rock,  as,  owing  to  lAtensM 
of  season,  tbe  work  was  suspended  before  tbe  dam  had  been  made  as  strong  as  desirable^ 

(4)  Shore  protection  on  Island  262.  This  protection  commences  on  tbe  westfeni 
shore  of  the  island,  abont  100  feet  from  its  head,  and,  mnning  aronnd  the  bead  of  the 
island,  extends  down  the  eastern  shore  across  a  cut>off  or  small  chote  in  the  Island, 
and  is  1,475  feet  in  length.  It  was  found  necessary  at  the  cnt-off  to  lay  two  coarset 
of  broMh  and  rock  and  to  extend  the  shore  protection  down  the  chnte  for  a  little  dis- 
tance on  each  side. 

Mr.  Albert  Warren  was  the  local  inspector  in  charge  of  work. 

An  examination  made  at  the  close  of  tbe  work  showed  the  dams  tisht  and  in  good  con- 
dition. A  strong  current  had  developed  aronnd  the  T  of  Dam  3  (£eet  41),  quartering 
down  over  the  crossing  to  the  (Government  light.  The  space  between  the  win^-dams 
is  filling  np  with  sand.  In  the  table  which  follows  all  the  shore  protection,  indnd- 
iug  that  at  ends  of  dams,  is  taken  ^gother. 

List  of  ioorka  constructed  and  of  materials  used  during  season  of  1887,  from  Sand  PraMs 
to  Savanna,  under  contract  with  A,  J,  Whitney. 


Designation. 

Length. 

Book. 

Bnuli. 

Slicot41: 

Dam  1 

FMt. 
876 
865 
660 

2,250 

Otuyds. 
1,882.2 
4,027.4 
6,489.4 
4,643.8 

C«.ydf; 
1^227.4 

Dam  2  (anner  win e)... ................^.... 

2,827.1 

Dam  3  (lower  winir) 

4,»L3 

Shore  Droteotion  on  Island  262............ •••.... ................... 

t,]4L7 

Total 

17,042.8 

10,587.4 

Financial  statement  for  worlcs  between  Sand  Prairie  and  Savanna  performed  by  eontrac 

during  season  of  lb87. 

Amount  paid  contractor 139,566.88 

Add  cost  of  local  inspection,  advertising,  etc * 8*420.15 

Add  quota  of  general  superintendence  and  ofiBce  expenses , 1.354.00 

Total  cost  of  work 31,740.97 

Material  pnt  in : 

Rock cnbio  yards..      17,042.8 

Brush do.-..      10,587.4 

Total do..-.      27,630.8 

Average  cost  per  cubic  yard  of  material  in  place |L15 


ROCK  ISIAND  RAPIDS. 

Under  the  general  project  of  March  8, 1887,  an  allotment  of  $10,000  was  made  for 
removing  obstructions  at  various  points  on  Rock  Inland  Rapids.  Tbis  amount,  with 
that  available  from  the  previous  year,  gave  about  $12,000  for  the  work. 

Proposals  for  performing  the  work  were  invited  and  an  agreement  was  made  with 
A.  J.  Wbitney,  of  Rock  Island,  the  lowest  bidder,  for  removing  rock  at  $7  per  solid 
cubic  yard,  and  $8  per  hour  for  hire  of  dredging  plant  in  removing  sand,  loose  rook, 
bowlders,  etc.  The  prices  were  the  same  as  those  paid  in  1886.  The  measurement  of 
tbe  rock  was  made  by  the  method  of  displacement,  the  specific  gravity  (2.7)  of  the 
material  having  been  ascertained  by  accurate  weighing  of  numerous  samples.  Mr. 
C.  11.  Beuck  was  the  local  inspector. 

(a)  At  CambpelVs  Chmn.— Work  was  begun  by  the  dredge  in  removing  loose  rock, 
bowlders,  clay,  etc.,  at  head  of  Campbeirs  Chain  on  April  9  on  patch  6.  On  the  12th 
a  chisel-boat  began  on  pat-ch  7,  the  breaking  up  of  which  was  finished  on  the  13th. 
Fiom  this  time  until  the  23d  one  and  sometimes  two  chisels  were  at  work  on  patch  8. 
On  the  26th  the  fleet  was  laid  up  on  account  of  high  water,  and  no  further  work  was 
done  during  the  month  of  April.  The  result  of  the  mouth^s  work  was  the  widening 
of  the  available  entrance  to  the  cut  at  Campbeirs  about  100  feet  and  the  removal  m 
patch  7,  a  very  bad  obstruction. 

In  May  the  work  of  excavation  was  not  resumed  until  the  16th,  the  high  water 
HtlU  continuing.  From  that  time  until  the  close  of  the  month  one  chisel  worked  on 
l»atches  8  and  9  near  the  foot  of  the  chain.    Operations  were  much  hindered  by  aooi- 
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dents  to,  and  oonseqaent  breakftge  of,  macliinery.  None  of  the  broken  rock  wm  re- 
moTod  bj  dredge  daring  May. 

In  Jooe  work  was  continued  at  this  chain  and  211.24  cubic  yards  of  rock  were  re- 
jDOTid  by  dredge. 

In  Jaly  less  prozresn  was  made  than  was  expected,  owine  to  the  extreme  hard- 
Deas  of  the  rock  which  caused  frequent  breakaf^  of  chisel  points  and  chisel-boat 
machinery.  'J1ie  dredge  was  employed  a  short  time  in  removing  loose  rock  and  sand 
Irom  the  cu^  at  the  h^ul  of  CampbelPs  Chain.  One  hundred  and  sixty-five  and  five- 
tenths  cabio  yards  of  rock  were  removed. 

In  August  but  little  progress  was  made  in  chiseling  for  the  same  reasons  as  in  July. 
Forty-six  and  forty-four  hundredth  cubic  yards  of  rock  were  removed. 

In  September  considerable  progress  was  made  in  the  chiseling  and  breaking  of 
rock  and  318.49  cubic  yards  were  removed  by  dredge. 

On  October  19  the  removal  of  rock  at  this  chain  was  finished.  It  is  now  believed 
that  no  further  obstruction  to  navigation  at  this  locality  will  be  found  other  than 
the  occasional  filling  up  with  sand  from  above  the  head  of  the  cut.  It  is  possible, 
howoTer,  that  some  small  points  of  rock  may  have  escaped  the  chisel  and  dredge, 
hat  no  opportunity  has  as  yet  occurred  for  making  a  careful  and  thorough  exami- 
Bation. 

The  total  number  of  solid  cubic  yanls  of  rock  excavated  and  removed  at  this  chain 
in  1887  was  691.75 ;  total  number  of  hours'  hire  of  dredging  plant  removing  loose 
tock,  sand,  etc.,  was  177f. 

(h)  Ji  8aini  Louis  and  Cabin  ehain». — On  these  two  contiguous  chains  work  was 
begnn  October  19  and  continued  until  November  15,  when  the  available  funds  were 
cihansted.  Two  chisel-boats  were  employed  on  j>atches  1,  la,  lb,  and  3,  and  the 
<iredge  removed  the  broken  rock  to  the  amount  of  452. 13  solid  cubic  yards.  The  dredge 
was  also  employed  ten  hours  in  removing  loose  rock.  There  still  remain  a  number  of 
had  obstructions  to  navigation  at  Cabin  and  Saint  Louis  chains. 

fUtmdal  $iatemmt  for  work  on  Bock  Island  Bapids,  performed  hy  agreement  during 

eeaeon  of  18^, 

Amoontpaid  contractor fl9,905.66 

Cost  of  local  inspection 1,728.09 

Quota  of  general  superintendence  and  office  expenses 562.97 

Total  cost  of  work 13,196.72 

For  excavation  and  removal  of  rock : 

Amount  paid  contractor 9,403.66 

Cost  of  local  inspection 1,490.09 

Proportion  of  general  superintendence  and  office  expenses 485. 43 

Cost  of  excavation  and  removal  of  rock 11,379.18 

Total  number  of  solid  cubic  yards  excavated  and  removed 1, 343. 38 

Average  cost  per  cubic  yard $0,847 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

On  March  19, 1887,  steam-launch  Louise,  with  steam  drill-boat  and  a  small  fleet,  began 
AtKting  the  buoys.  Work  was  completed  March  31.  There  were  added  to  the  old 
4F8t«ffl  of  26  buoys  3  new  ones,  numbered  9^,  12|,  and  17^.  The  position  of  No.  10 
*u  changed.  All  the  range  stakes  were  carefully  looked  up,  reset,  and  changed, 
^bere  necessary,  and  repainted. 

.The  old  mooring  chains  were  found  at  Nos.  1,  3,  4,  5,  7,  8,  9,  11,  12,  13,  14, 16, 17, 18, 
w,  and  22,  and  new  bolts  and  chains  were  put  in  at  No.  2,  6,  10,  15,  20,  21,  23,  24,  25, 
i6.9i,12i,andl7i.  »>>>*»»,, 

Daring  the  season  buoys  were  frequently  carried  away  by  rafts,  but  were  as  often 
tsset  by  Mr.  C.  H.  Beuck.  On  November  16, 17,  and  18  the  buoys  were  taken  in  and 
■tored.  But  6  were  then  found  to  be  missing.  The  buoys  have  proved  to  be  of  much 
rtdoe  to  navigation. 

The  cost  of  buoyage  for  the  season  of  1887,  including  proportion  of  plant  charges 
uid  superintendence  and  office  expenses,  was  $582.29. 

UNITED  STATES  DREDGE  PHCENIX. 

An  allotment  of  $5,000  was  made  for  1887  for  expenses  of  dredging  in  cutting  new 
sannels  at  obstructed  points.  The  dredge  Phcmix,  assisted  by  towHwat  J.  Q.  rarke, 
■^as  employed  on  this  duty  during  the  entire  month  of  Juno,  and  succeeded  in  opening 
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good  steam-boat  channels  at  Red  Roolc,  Merrimac,  and  Frenchman's  bars,  and<at  Island 
No.  17.  The  amonnt  of  material  moved  dorinff  progress  of  this  work  was  24,953  cable 
yards.  From  August  10  to  14  the  dredge  and  tow-boat  were  employed  in  catting  a 
channel  through  a  bar  at  Beef  Slough,  The  channel  was  made  about  300  feet  long 
;»Tid  60  feet  wide,  and  sand  to  the  amount  of  3,643  cubic  yards  was  dredged. 

Financial  statement  for  work  performed  hff  dredge  Phcenix  during  season  of  18d7. 

Amount  expended  in  the  field !  $2,329.67 

Proportion  of  general  superintendence  and  office  exx>ense8 103. 81 

Plant  charge 407.43 

Total  cost 2,840.91 

Cubic  yards  of  sand  dredged 28,596 

Average  cost  per  cubic  yard |0. 10 

SNAChBOAT  GENERAL  BARNARD. 

A  small  allotment  was  made  from  the  appropriation  for  *' Improving  Mississippi 
River  from  Saint  Paul  to  Des  Moines  Rapids"  for  urgent  work.  Operations  are  given 
under  head  of  *'  Improving  Upper  Mississippi  River."    Amount  expended,  $4,935.62. 

SURVEYS  AND  GAUGES. 

Mr.  H.  Bosse,  draughtsman,  with  a  small  party,  made  a  survey  between  October 
4  and  10  of  the  river  from  a  point  about  1  mile  above  head  of  Rollingstone  Slough  ta 
Fountain  City.  Numerous  soundings  were  taken  and  a  line  of  levels  run  with  suffi- 
cient bench-marks  and  water  surfaces.  This  survey  has  been  plotted  and  a  project 
based  upon  it  for  work  in  1888  in  vicinity  of  Fountain  City.  The  same  party  sabse- 
quently  made  a  similar  survey  from  Pine  Island  to  foot  of  West  Newton  Slough. 
This  survey  was  completed  October  17.  A  project  has  also  been  made  for  work  in  the 
locality  above  mentioned. 

Between  October  18  and  31  the  party  was  engaged  in  a  survey  from  Pig's  Eye 
Island  to  Pine  Bend.    This  work  is  now  being  plotted. 

Gauges  were  kept  at  Hastings,  Red  Wing,  McGregor,  and  Winona  during  the  year. 
Gauge  records  were  also  obtained  from  the  Signal  Service  and  the  bridge  keep««  at 
Saiut  Paul,  Dubuque,  Rock  Island,  Keokuk,  Burlington,  Quincy,  Hannibal,  and 
Louisiana.    These  records  have  been  plotted. 

Some  expenses  incidental  to  the  Board  of  Engineers  on  Dubuque  Bridge  were  in- 
curred. 

Amonnt  expended  on  surveys  and  gauges,  etc.,  during  1887,  f  2,058.25. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer. 

MaJ.  A.  Mackenzie, 

Corps  of  Engineers,  JJ.  8,  A, 


REPORT  OF  MR.   0.   W.   DURHAM,  ASSISTANT  ENGINEER. 

United  States  Engineer  Office, 

Book  Island,  III.,  July  1,  1888. 
Major  :  I  have  the  honor  to  present  a  preliminary  report  of  operations  for  the  im- 
provement of  the  Mississippi  River  in  the  division  under  my  charge,  extending  from 
Saint  Paul,  Minn.,  to  the  vicinity  of  Burlington,  Iowa,  during  the  second  half  of  the 
fiscal  year  ending  June  30,  1^88 : 

repairs  of  plant. 

During  March  and  April,  1888,  tow-hoat  Fury  and  steam-launches  Louise  and  Stella, 
which  had  been  docked  at  Rock  Island  in  the  fall  of  1887,  were  thoroughly  repaired 
and  partially  repainted. 

HURVEY  of  MOLINE  AND  DUCK  CREEK  CHAINS  OF  THE  ROCK  ISLAND  RAPIDS^ 

On  January  19,  1888,  a  party  in  charge  of  Inspector  C.  H.  Beuck  was  put  in  the 
field  to  make  soundings  through  the  ice.  The  field  work  was  completed  Febraary 
2:i,  and  from  that  time  until  May  I  a  small  force  was  engaged  in  plotting  the  notes 
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and  making  estiraatosof  riuantities  of  rock  in  the  various  patobes  aboye  gr&de  within 
ihe  channcT  limits.  Base  lines  were  ran  and  the  ice  field  laid  oat  into  sqnares  of  20- 
feet  sides  at  Dock  Creek  Chain  and  10-feet  sides  at  Moline  Chain,  and  soaodiugs 
were  taken  at  the  comers  of  the  sqnares.  At  Moline  Chain,  the  rock  bottom  being 
more  irregular  than  at  Dnck  Creek,  the  squares  were  made  smaller.  The  sounding 
was  x>erformed  with  a  level  rod,  and  the  elevation  of  the  bottom  of  the  river  at  each 
corner  of  every  square  was  thus  obtained,  connection  having  been  made  with  the 
permanent  bench-marks  of  the  Rock  Island  Rapids.  These  l^nch-marks  have  been 
many  jears  in  use  and  frequent  observations  of  water-surface,  taken  fh)m  them  at 
very  low  water  and  other  stages  of  the  river,  have  enabled  us  to  adjust  Tory  accu- 
rately the  low- water  plane  on  all  the  chains,  as  well  as  to  determine,  fh>m  the  reading 
of  the  gauge  at  Rock  Island  Bridge,  or  from  a  water-surface  elevation  taken  at  any  of 
tbe  bench-marks,  what  the  stage  of  water  is  at  any  point  on  the  rapids.  A  table  has 
been  prepared  showing  the  comparative  stages  at  various  points  on  the  rapids  from 
low  water  of  1864  to  an  8-foot  stage  on  Rock  Island  Bridge. 

We  were  fortunate  in  findlnfl^the  river  entirely  closed  and  the  ice  solid  at  the  chains 
surveyed,  such  being  very  seldom  the  case  even  in  the  coldest  winters. 

Maps  and  tracings  have  been  prepared  on  a  scale  of  1  inch  to  50  feet  at  Moline  Chain 
and  1  inch  to  100  feet  at  Duck  Creek  Chain.  These  maps  and  tracings  show  low  water 
and  ffrade  (4  feet  below  low  water  of  1864)  contour  lines  and  elevations,  the  various 
patches  of  rock  lying  above  grade,  and  give  tables  of  estimates  of  quantities  of  rock 
above  grade,  and  also  the  channel  limits. 
Nomber  of  soundings  at  Moline  Chain  (over  an  area  of  about  610,000  square 

feet 5,5SW 

Number  of  soundings  at  Duck  Creek  Chain  (over  an  area  of  about  525,000 

square  feet) 2,765 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

April  7, 1888,  the  tow-boat  ^tfr^,  assisted  by  steam-launch  Stella  and  drill-boat,  began 
replacing  the  buoys  on  Rock  Island  Rapios.  The  work  was  much  delayed  by  bad 
weather  and  the  high  stage  of  water  prevailing,  but  was  completed  April  14.  Three 
new  buoys  were  established  this  spring,  the  total  number  of  buoys  placed  being  32. 
All  the  range  stakes  wore  carefully  examined,  and  were  reset  and  changed  where  neo- 
esary. 

SURVKY  FROM  F AIRPORT  TO  MUSCATINE. 

On  April  16,  1888,  the  survey  party,  in  charge  of  Inspector  J.  C.  McElheme,  was 
taken  to  Fairport  by  the  tow-boat  Furyf  which  was  then  laid  up  and  used  as  quarters 
for  the  men  daring  the  progress  of  the  survey. 

The  field  work  was  completed  April  30,  and  the  office  work  May  30. 

High  water  greatly  retarded  the  work,  the  banks  during  the  latter  part  of  the  sur- 
vey being  under  water. 

Lenffth  of  river  surveyed^  7.1  miles ;  transit  lines,  11^  miles ;  stadia  lines,  4^  miles ; 
level  hnes,  8)  miles ;  soundings,  3,580. 

IHGH-WATER  GRADES. 

A  parhr  was  at  work  in  May  placing  high-water  and  bench  marks  at  various  points 
fh>in  Samt  Paul  to  the  mouth  of  the  Missouri  River.  Details  of  this  work  may  be 
(oQod  under  head  of  Upper  Mississippi  River. 

SURVEY  FROM  READ'S  LANDING  TO  WINONA. 

This  survey  ia  now  in  progress  in  charge  of  Superintendent  W.  A.  Thompson.  The 
field  work  commenced  June  1,  has  been  completed  from  Read's  Landing  to  Chimney 
Bock,  a  distance  of  about  25  miles.  It  is  expected  to  finish  the  survey  anout  July  10, 
when  the  plotting  of  the  notes  in  the  office  will  be  begun. 

VICINITY  OF  FOUNTAIN  CITY,   WISCONSIN. 

A  project  for  work  at  Fountain  City  was  submitted  March  29,  1888,  and  approved 
April  4. 

The  bar  at  this  locality  was  very  troublesome  in  1887 ;  in  fact,  more  so  than  any 
other  between  Des  Moines  Rapids  and  Saint  Paul.  The  plan  contemplates  the  con- 
stmction  of  t&ree  wing-dams  extending  from  Island  60,  nearly  opposite  the  upper  end 
of  the  village  of  Fountain  City,  and  contracting  the  water-way  at  the  bar,  at  a  3-foot 
stage,  to  alMut  800  feet.  It  is  expected  that  the  construction  of  these  dams  will  re- 
iBore  the  obstructions  at  this  point. 

BNG88 95  rr^n.n]o 
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These  dams  aro  numborcd  26,  27,  and  28  (Sheet  17)  aud  are  to  be  620,  498,  and  380 
feet  in  lenj<th,  respectively.  They  are  estimated  to  contain,  including  the  ooceesary 
shore  protection,  5,299  cnbic  yards  of  rock  and  4,616  onbic  yards  of  brush  and  to  oost 
$10,000.  On  acconnt  of  high  water  in  the  spring  and  conseqaent  difficulty  in  obtain- 
ing material,  work  was  not  began  until  Jane.  On  the  lltn  the  snag-boat  Barnard 
and  steam-laanch  Louise  left  Heyunan's  Landing  (winter  harbor  of  barge  fleet)  with 
eight  barges  and  arrived  at  Fountain  City  on  the  evening  of  the  12th.  The  Barnard 
was  then  laid  np  and  used  as  quarters  for  the  working  force  and  the  towing  of  material 
was  performed  by  the  Louise,  The  work  accomplished  to  June  30  inclades  the  con- 
struction of  Dam  26,  the  upper  one  of  the  series,  which  is  620  feet  long,  with  160  lineal 
feet  of  shore  protection,  and  has  three  courses  of  brush  and  rock  its  entire  length 
and  a  fourth  course  for  about  one-half  its  length.  It  will  need  some  additional  top- 
dressing  when  the  river  fails.  Dam  27,  the  second  of  the  series,  was  commenced,  the 
first  coarse  being  now  completed.  It  will  be  490  feet  long,  with  its  crest  at  an  eleya- 
tion  of  3  feet  above  low  water  of  1864.  The  amount  or  material  already  put  in  is : 
Rock,  2,527.5  cubic  yards;  brush,  2,432  cubic  yards. 

It  is  expected  to  complete  this  work  in  July. 
Very  respectfully,  your  obedient  servant, 

C.  W.   DtJBUAM, 

Assistant  Engineer. 
Major  A.  5Iackenzie« 

Corps  of  Engineers^  U.  S,  A. 


REPOKT  OP  MR.  M.  MEIGS,  UNITED  STATES  CIVIL  ENGINEER. 

United  States  Engineer  Office, 

EeolcuJc,  Iowa,  March  2,  188S. 
Major:  I  have  the  honor  to  present  a  report  of  work  done  under  my  direction  be- 
tween Otter  Island,  Illinois,  and  Montrose,  Iowa,  under  appropriation  for  "Improv- 
ing Mississippi  River  from  Saint  Paul  to  Des  Moines  Kapids,''  during  the  calendar 


year  ending  December  31,  1887, 
shown  in  the  following  table: 


The  items  of  work  and  total  amounts  expended  are 


1 

525 

Designation. 

Expended 
for  field 
work  and 
material. 

General 
snperin- 
tendentand 
office  ex- 
penses. 

Charge 

for  nse  of 

plant 

Total 
amoant  ex- 
pended. 

1 

Remoricfi:  rock,  Drew's  Prairie 

$742.20 

5,541.92 

884.51 

6.004.19 

3,990.17 

3,856.28 

4,972.06 

644.22 

503.88 

61.50 

86.45 

20&44 

$33.07 

246.94 

39.41 

271.58 

178.28 

171.48 

221.68 

2a  67 

22.42 

2.74 

3.65 

9.26 

$129.80 

969.19 

154.69 

1,065.79 

697.80 

674.41 

869.55 

112.67 

88.12 

10.76 

15.12 

3&4t 

$905.07 
6.758.05 
1,07&61 
7,431.56 
4,806.25 
4,702.17 
6,063.29 
785.50 

? 

Repairing  Stiokokon  Dam  Non.  1  and  2 

3 

Bepairlnjt  Shokokou Dam  No. 2 

Bmldincdim  inWixen  Chnto 

Shore  protection,  head  of  Island  S^5 

Shore  protection,  Sau^rwein's  Send 

Shore  protectiQp,  Barlington  Island 

Work  in  vicinitv  of  Pontoosao 

RemoTinK  rock  Wlow  Island  39S 

614.^42 
75.00 

10 

Bemoving  obetmctions  at  Keithsborgh. 

11 

Closing  oat-off,  Bailiugton  Island 

105l22 

1? 

BemoTing  wrecks 

233.71 

Total 

27,585.42 

1,229.18 

4,824.81 

33,638191 

1.   REMOVING  ROCK  AT  DRRW'S  PRAIRIE. 

This  patch  of  rock  had  been  drilled  and  blasted  iti  the  fall  of  1886.  Dredge  Ko.  1 
was  towed  to  position  on  the  patch  May  24,  1887,  and  worked  until  Jnne  9,  1887,  re* 
moving  312  cnbic  yards  of  broken  rock  and  gravel.  Of  this  amonnt  207  cnbic  yards 
were  rock.  A  gra^e  line  of  5  to  6  feet  below  low  water  of  1864  was  secured,  and  a  bad 
obstmction  removed  from  the  direct  track  of  steamers.  The  material  forming  the 
patch  was  ledge  rock,  bowlders,  gravel,  etc.  The  cost  of  work  during  the  year  1887 
was  $905.07,  and  there  was  expended  for  drilliDg  and  blasting  in  1886  $361.76,  giving 
for  the  total  cost  $1,266.83,  or  $4.03  per  cubic  yard. 

2.  REPAIRING  8HOKOKOX  DAMS  NOS.  1  AXD  2. 

Work  was  begun  on  these  dams  May  24,  and  was  completed  June  2,  1887.  There 
were  employed  steamer  Vixen,  Dredge' No.  1,  Pile-driver  No.  31.    Most  of  the  work 
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WM onDaiu No.  1  (Sheet oO"),  which  wut^raUeil  w ith  rock  to itsoriginal height,  faced 
on  the  upper  iido  with  a  course  of  brush,  and  the  latter  covered  with  gravel.  The 
aDffle  between  the  upper  side  of  the  dam  and  the  bottom  was  also  filled  with  gravel, 
and  the  leakage  through  the  dam  almost  completely  stopped.  When  this  work  was 
completed  the  level  of  the  water  above  the  dam  was  about  18  inches,  and  below  the 
(lam  about  7  feet  2  inches  lower  than  the  crest ;  ^  fall  of  5  feet  8  inches. 
The  materia  used  was  as  follows : 

Kock,  cubic  yards  (towed  30  miles,  from  Nau voo.  III. ) 3, 692. 17 

Jirasb,  cubic  yards  (towed  14  miles,  from  Dallas,  III. ) 707. 60 

Poles,  number  (towed  14  miles,  from  Dallas,  111.) 166 

GraTel,  cubic  yards  (towed  6  miles,  from  foot  of  Burlington  Bluffs) 2, 657. 60 

Piling,  lineal  feet  (towed  10  miles) 3,120.00 

The  cost  of  the  work,  including  $1,445.63  paid  for  rock  in  1836,  was  |8,203.68,  or 
$1. 16  per  cubic  yard. 

3.  KEPAIRING  SlIOKOKON  DAM  NO.  2. 

September  2  and  3  a  small  force  was  sent  to  repair  a  bad  leak  at  the  east  end  of 
this  dam,  the  great  head  of  water  having  burrowed  behind  the  shore  protection  and 
threatening  serious  damage.  On  September  19  the  dam  was  reported  broken,  and  on 
inspection  a  gap  was  found  140  feet  wide  and  from  11  to  12  feet  deep,  through  which 
a  large  amount  of  water  poured.  This  was  in  a  part  of  the  dam  we  had  done  uo 
work  on,  it  being  up  to  grade.  The  immediate  effect  of  the  break  was  to  lower  the 
sorface  of  the  water  above  the  dam  all  the  way  up  to  the  head  of  Burlington  Island, 
from  15  inches  at  the  dam  to  6  inches  at  the  upper  end.  Steps  were  taken  to  prevent 
the  break  widening  by  driving  clusters  of  piles  at  each  end  of  the  gap  and  filling  in 
aroand  them  with  rock.  In  these  repairs  there  were  used :  of  rock,  471.60  cubic 
yards;  of  spalls,  175.86  cubic  yards;  of  piling,  448  lineal  feet. 

The  cost  of  the  work  was  ♦1,078.61  or  f  1.66  per  cubic  yanl.  The  rock,  as  in  the 
fonner  case,  was  towed  30  miles  up-stream. 

4.   BUILDING  DAM  NO.  5  [SHEET  62]— VIXEN  CHUTE. 

The  closing  of  this  chute  had  become  a  necessity,  owing  to  the  great  draught  of  water 
throogh  it  and  the  shoaling  of  the  crossing  opposite  Island  394.  The  least  depth  of 
vater  at  the  time  of  beginning  the  dam  was — the  stage  being  3^  feet — 11  feet,  in- 
creasinff  to  18  feet  at  the  west  end  of  the  dam.  The  chute  at  this  xK)int  being  500 
feet  wide,  a  great  amount  of  water  was  withdrawn  from  the  main  channel. 

Jane  7,  work  was  begun  by  the  pile-driver,  and  a  single  row  of  piles  5  feet  apart 
was  driven  across  the  site  of  the  dam.  Below  the  piles  two  mats  were  sunk,  extend- 
log  across  the  chute  and  about  35  feet  down-stream,  to  serve  as  a  foundation  and 
apron.  Th.ese  mats  were  sunk  with  rock  and  covered  with  rock  and  gravel,  the  lat- 
ter being  dumped  from  dump-scows.  When  this  wat»  completed,  rock  was  thrown 
from  fiats  laid  against  the  upper  side  of  the  piling  and  on  the  line  of  the  crest  of  the 
dam;  while  gravel  was  dumped  as  close  to  the  rock  on  the  upper  side  of  the  dam  as 
practicable,  bringing  rock  and  gravel  both  up  together,  and  thus  securing  a  water- 
tight joint  between  tho  dam  and  the  sand  bottom.  As  the  current  grew  stronger,  a 
mattress  was  extended  above  tho  upper  side  of  the  dam  against  the  piling.  This 
prer^ted  any  rock  from  being  carried  away,  as  it  effectually  broke  the  current. 

There  is  great  convenience  attached  to  this  mode  of  construction.  Handling  the 
barges  is  reduced  to  a  minimum,  as  they  will  rest  against  the  piling  and  are  held 
there  by  ttie  current ;  except  for  the  lowest  or  apron  course  of  mattress  work,  where 
the  barges  must  be  attached  below  the  piles.  Also,  the  piles  form  a  very  material 
anistance  to  tho  dam  in  resisting  the  attacks  of  ice,  which  is  one  of  the  worst  foes  of 
an  ordinary  dam  of  loose  stones.  During  its  construction  there  was  no  noticeable 
settlement  of  the  dam  in  any  one  place,  showing  that  It  was  well  protected  from 
aconr  at  its  base.  When  completed,  July  20,  the  foil  over  the  dam  was  1.8  feet,  the 
8tage  being  2  feet  above  low  water  of  1864.  The  crest  of  the  dam  was  then  1  foot 
out  of  water,  or  3.8  feet  above  low  water.  This  shows  that  the  effect  of  this  dam 
<*xteoded  much  farther  up-stream  than  the  head  of  Island  394. 

The  construction  of  this  dam  was  followed  by  considerable  improvement  on  the  bar 
opposite  Island  1^4,  where  many  boats  had  been  aground  previously. 

There  wore  used  in  the  construction  of  this  dam  4,471  cubic  yards  of  rock,  5^12 
♦'nbic  yards  of  gravel,  1,360  cubic  yards  of  brush,  and  2, 359  linear  feet  of  piling.  The 
total  cost  of  tho  work  was  ^7,431.56,  or  66. 1  cents  per  cubic  yard  of  material.  A  regu- 
lar brofeh  and  rock  dam  in  the  same  locality  would  have  required  about  11,000  cubic 
yards  of  material  and  would  have  cost  prol)ably  not  less  than  $10,000. 

*  Sheet  numbers  are  those  of  the  general  maps,  survey  of  1878-79. 
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5.   BT'ILDINO  SIIOKE  PROTECTION   AT  lIEAl)  OF  ISLAND  3Uo. 

Steamer  Vixen  was  at  work  hero  from  July  "21  to  Augast  12, 1887.  Dredge  No.  1 
was  employed  fonr  days  in  July  removiug  snags  from  bank,  and  from  October  12  to 
17  furnishing  gravel. 

The  length  of  this  shore  protection  is  2,125  feet,  and  the  average  width  of  slope  pro- 
tected is  27  feet.  The  protection  work  was  done  at  a  very  low  stage  of  water.  A 
20-foot  mat  was  extended  from  the  west  side  down,  and  3  or  4  feet  in  width  of  brush 
was  laid  on  the  slope  above  the  water  surface.  The  bank  was  then  riprapped  clear 
to  the  top.  Beneath  the  water  only  stone  enough  was  nsed  to  sink  the  mats  effect- 
ually, and  they  were  afterwards  covered  with  gravel  dumped  from  dump-scows. 

The  material  nued  was  as  follows;  2,116.:34  cubic  yards  of  rock,  1,780  cubic  yards  of 
gravel,  and  1^849  cubic  yards  of  brush.  The  cost  of  the  work  was  $4,866.25,  or  84.7 
cents  per  cubic  yard,  or  |2,29  per  linear  foot. 

6.  SUORte  PROTECTION  AT  SAUBRWEIX'S  BEXD. 

Work  was  commenced  August  13  and  completed  September  17,  1887.  The  same 
construction  as  at  Island  395,  excepting  gravel,  was  nse<1.  The  width  of  slope  was  21 
feet  and  the  length  of  the  protection  2,700  feet. 

The  material  used  was  as  follows :  Rock,  2,176.24  cubic  yards ;  spalls,  320  cubic 
yards ;  brush,  1,869  cubic  yards.  The  cost  of  the  work  was  $4,702.17,  or  $1.07  per 
cubic  yard,  or  $1.74  per  linear  foot.  The  cost  of  this  work,  as  well  as  that  at  Island 
395,  was  increased  by  the  excessive  amount  of  snagging  required  for  clearing  the 
banks. 

7;  SHORE  PROTECTION  AT  FOOT  OF  BURLINGTON  ISLAND,  NO.  392. 

Work  was  begun  September  17  and  finished  October  11,  1887.  The  construction 
was  the  same  as  the  above.    The  length  of  protection  was  4,700  feet  and  width  21  feet. 

The  amount  of  material  nsed  was  as  follows :  Rock,  2,631.46  cubic  yards ;  spalls, 
1,037.87  cubic  ynrds;  brush,  3,183  cubic  yards.  The  cost  of  the  work  was  $G,0()3.29, 
or  88.7  cents  per  cubic  yard,  or  $1.29  per  linear  foot. 

8.   WORK  IN  THE  VICINITY  OF  P0NT008AC. 

From  July  19  to  22  the  drill-boat  was  employed  drilling  and  blasting  high  bowlders 
very  dangerous  to  navigation.  August  4  to  7  Dredge  No.  1  was  employ^  cutting  a 
channel  through  Pontoosac  Bar  and  assisting  boats  over.  There  was  also  a  sand-^g 
dam  200  feet  long  built,  which  seemed  to  help  considerably  in  cutting  out  a  channel 
over  the  bar.  From  October  18  to  21  the  Vixen  and  dredge  were  employed  removing 
blasted  rocks  and  snags.  Many  of  the  rocks  previously  blasted  could  no  longer  be 
found,  others  were  covered  with  sand.  The  effect  of  the  dynamite  on  the  granite 
bowlders  is  to  completely  shatter  them. 

There  was  expended  for  removal  of  rock,  construction  of  temporary  dam,  dredging, 
and  other  work  mentioned,  $785.56. 

9.   REMOVING  ROCK  FROM  CROSSING  BELOW  ISLAND  395. 

The  Vixen  and  dredge  worked  here  from  October  22  to  29,  taking  out  a  reef  of 
bowlders  and  making  a  good  channel,  with  from  5  to  6  feet  at  low  water.  Six  hun- 
dred and  fifty-five  cnoic  yards  of  rock  were  dredged,  at  a  cost  of  $614.42,  or  93.8  c^nts 
per  cubic  yanl. 

10.  CHANNEL  BELOW  KEITHSBURG. 

It  being  reported  that  boats  had  struck  on  rocks  in  the  crossing  at  the  foot  of  Keiths- 
burg  Island,  the  launch  Lucia  and  a  drill-boat  were  sent  there  October  18.  The  shift- 
ing sand  made  it  impossible  to  find  the  rocks  complained  of,  but  a  number  of  anags 
were  found  and  taken  out.  There  are  many  rocks  in  the  river  in  this  vicinity,  and 
the  crossing  is  a  bad  one.  The  chute  below  Eeithsburg  should  be  closed  to  help  the 
crossing  as  well  as  the  passage  through  the  bridge. 

11.   CLOSING  CUT-OFF  IN  BURUNGTON  ISLAND. 

August  9  a  small  force  was  sent  to  close  ti  cut-off  that  had  formed  through  Bur- 
lington Island,  averaging  50  feet  wide,  and  at  low-water  3  feet  deep.  The  cur- 
rent in  this  cut-off  was  remarkable.    Fifty-one  and  sixty-two  hundredths  cubic  yards 
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of  reck  were  pat  in  at  a  cost  of  $105.22,  or  |2.04  per  cubic  yard.  At  a  higher  stage  of 
water  another  dam  ehoald  be  bnilt  to  close  the  break  half  a  mile  farther  inland,  the 
water  being  too  low  last  sammer  to  admit  barges  to  the  proper  place. 

12.  REJIOVING  WRECKS  AT  HENDERSON  AND  SKUNK  RIVERS. 

At  both  places  barges  sunk  in  former  years  were  reported  as  troablesome  obstruc- 
tions. The  snag-boat  removed  a  portion  of  the  barge  at  Henderson  River  and  the 
ilredge  removed  the  balance,  together  with  a  lot  of  coal,  between  July  9  and  13. 
Another  barge  was  taken  out  by  the  dredge  at  the  mouth  of  8kunk  Kiver.  This 
work  cost  1^.71. 

GENERAL  REMABKS. 

Most  of  the  rock  used  during  tbe  season  was  obtained  in  the  vicinity  of  Nauvoo, 
lU.,  under  formal  contract  with  William  Roberta  <&  Co.,  the  price  paid  being  48  cents 
per  cubic  yard  on  the  river  bank.  Spalls  were  purchased  in  open  market  at  24  cents 
per  cubic  yard  on  bank.  Brush  was  also  purchased  in  open  market  in  the  vicinity  of 
Dallas,  111 . ,  the  price  paid  being  28  cents  per  cubic  yard  loaded  on  barges.  Poles  were 
purchased  for  2i  cent«  each,  and  piling  cost  from  8  to  10  cents  per  lineal  foot,  delivered 
on  the  river  bank. 

The  lon^  tow,  sometimes  30  miles  up-stream,  which  the  work,  in  most  of  the  places 
entailed,  made  a  doable  crew  on  the  tow-boat  a  necessity.  The  great  advantage  of 
the  double  crew  was  apparent  from  the  first ;  the  crew,  having  regular  hours,  were 
satisfied  and  able  to  keep  the  boat  going  at  all  times.  The  increase  in  the  effective 
work  of  the  tow-boat  was  very  marked ;  and  the  general  results  attained  show  that, 
with  a  doable  crew  and  plenty  of  barges,  a  tow  of  30  miles  up-stream  combined  with 
low  water  is  not  incompatible  with  comparative  cheapness  of  work.  It  is  a  decided 
advantage  to  know  this  as,  in  portions  of  the  river,  quarries  that  would  be  considered 
too  remote,  may,  with  this  knowledge,  be  put  in  competition  with  nearer  but  more 
expensive  sources  of  supply. 

It  was  found  that  the  Vixen  could  make  tiwo  trips  per  twenty-four  hours  to  Sauer- 
wein's  with  250  cubic  yards  at  a  trip,  and  have  a  little  time  to  spare  for  towing  brush, 
etc.  This  diatance  is  about  22  miles.  The  boat's  expenses  would  average  $40  per  day 
with  the  doable  crow.  Five  hundred  yards  a  day  is  greatly  in  excess  of  the  amount 
of  stone  that  can  be  usually  obtained  daily  ;  but,  supposing  it  furnished,  the  cost  of 
towing  the  500  yards  would  only  be  at  the  rate  of  8  cents  per  cubic  yard. 

An  estimate  of  the  cost  of  towing  rock  from  Nanvoo  to  Sauerweiu's  Bend,  made  at 
tbe  time,  showed  it  actually  cost  us  12.4  cents  per  cubic  yard;  to  Shokokon,  it  cost 
about  15  cents.  The  Vixen,  running  night  and  day,  cost  from  $35  to  $42  per  twenty- 
foar  hoars.  These  figures  only  include  running  expenses  of  the  boat,  no  charge  for 
tbe  use  of  boat  or  barges  being  considered. 

COST  OF  LOADING  ROCK. 

Various  coaots  were  made  of  the  amount  of  rock  that  could  be  loaded  per  day  by 
one  man,  and  tbe  cost  at  various  places  where  we  hired  the  work  done.  The  cost 
varies  much  with  the  accessibility  of  tbe  rock,  whether  piled  or  scattered  on  the  hill- 
side and  having  to  be  raked  down,  as  was  the  case  in  our  quarries  at  Niota  Cbute. 
Tbe  following  are  some  of  tbe  resulte  noted : 

Berger^s  quarry,  Niota  Chute, — Rock  loaded  bv  days*  labor ;  men  boarded  by  the 
United  States ;  wheel  about  100  feet ;  rock  had  to  be  raked  from  hill-side  and  col-> 
leeted  ;  cost  from  15  to  17  cents  per  cubic  yard. 

Wiegan^s  quarry,  Nauvoo, — Rock  loaded  by  days'  labor ;  men  not  boarded  by  the 
UDited  States ;  wheel  93  feet  for  rock  and  75  feet  for  spalls.  The  loading  of  the  rook 
cost  8.G  cents  and  of  the  spalls  15^  cents  per  cubic  yard. 

Roberts's  mutrries,  .ATatttoo.— -Spawls  loaded  by  Mr.  Roberts  at  20  cents  per  cubic 
yard ;  wheel  over  125  feet. 

Roberts' 8  upper  quarries,  Niota  CAtifc.— Rock  loaded  by  Mr.  Roberts  at  15  cents  per 
cnbic  yard.  Kock  raked  down  from  hillside  and  wheeled  from  100  to  125  feet.  At 
thii  quarry,  on  one  day,  nine  men  and  a  foreman,  one  man  piling  on  barge  and  eight 
inen  loading,  loaded  207  cubic  yards,  the  foreman  helping  occasionally,  keeping  runs 
in  condition,  etc.  This  is  an  average  of  20.7  cubic  yar&  per  man,  at  a  cost  of  7.7 
cents  per  cubic  yard.  But  these  were  selected  men,  with  first-rate  barrows  and  runs. 
Soch  a  rate  conld  not  be  maintained.  The  actual  coftt  to  the  contractor  was  figured 
to  be  10  cents. 

It  is  evident  from  the  above  that,  with  a  good  foreman  and  tools,  and  when  the 
Uoited  States  is  not  obliged  to  find  quarters  for  the  men  and  subsist  them,  the  load- 
ing of  rock  can  be  done  for  less  by  the  United  States  than  the  usual  price  patd  to 


Digitized  by  VjOOQIC 


1510     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  AftMT. 

ooDtractors,  not  taking  into  aocouut  wear  and  t<;ar  of  tools.  Boarding  the  meu  is  a 
necessity  in  some  cases,  but  it  is  to  be  avoided  when  possible. 

,  Men  were  scarce  during  the  past  season,  the  building  of  the  Santa  F^  Railroad  ab- 
sorbing all  of  the  surplus  labor,  hence  the  rates  paid  for  labor  wero  a  little  higher 
than  usual. 

I  wish  to  call  your  attention  to  the  excellent  service  of  Mr.  Samuel  Edwards,  over- 
Rper,  on  whom  the  detail  work  and  most  of  the  management  of  the  plant  devolved. 
I  have  to  thank  his  Intelligent  and  efficient  efforts  for  the  good  success  of  the  season^s 
work,  if  it  should  happily  be  so  considered  by  you. 
Very  respectfully*  your  obedient  servant, 

M.  Meiqs; 
Vniie^  States  Civil  Engineer. 

Maj.  A.  Mackenzie, 

Corps  of  EngineerSy  U,  S.  J, 


the  adams  flume. 

Office  of  the  Chief  of  Engineers, 

United  States  Armv, 
Washington^  D.  C,  September  29, 1SS7. 
Sir  :  I  have  the  honor  to  submit  herewith  the  report  of  the  Board  of 
Engineer's  convened  with  your  sanction,  by  Special  Orders,  No.  G7,  cur- 
rent series,  from  this  oflBce,  "  to  investigate  and  make  report  in  regard 
to  all  matters  concerning  the  work  in  progress  in  connection  with  the 
practical  test  of  the  flume  invented  by  M.  J.  Adams,  provided  for  by  the 
river  and  harbor  act  of  August  5, 1886,  and  also  as  to  the  advisability 
of  its  continuance,"  and  to  commend  it  for  careful  consideration.  The 
report  is  an  exhaustive  one,  covering  all  the  points  of  the  case,  and  its 
conclusions  as  contained  in  the  following  extracts  are  fully  concurred 
in  by  this  office: 

Eight  years  have  elapsed  since  the  first  appropriation  was  made  for  the  practical 
test  of  the  Adams  tinme ;  more  than  $28,000  have  been  expended  upon  it ;  not  a  foot 
of  the  flume  has  as  yet  been  placed  in  the  river  for  trial,  and  there  does  not  appear, 
at  this  writing,  any  probability  that  the  flume,  even  with  the  further  expenditure  of 
the  $15,000  appropriated,  will  be  any  nearer  readiness  for  a  full  test  than  it  now  is. 

The  Board,  therefore,  after  full  consideration  of  the  facts  in  the  case,  is  of  opinion 
that  further  continuance  of  this  test  is  not  advisable. 

It  is  accordingly  recommended  that  work  upon  the  Adams  flume,  so 
called,  be  terminated  without  delay,  and  that  the  property  pertaining  to 
the  same  and  purchased  by  funds  provided  by  the  United  States  be 
placed  in  possession  of  Maj.  Alexander  Mackenzie,  Corps  of  Engineers, 
who  will  assume  charge  of  it  as  soon  as  practicable,  making  examina- 
tion of  any  accounts  that  may  be  due  and  unpaid,  and  transmitting 
them  to  this  office  with  his  recommendation  as  to  the  propriety  of  their 
being  paid  from  the  available  funds. 

The  balance  available  from  the  appropriation  contained  in  the  river 
and  harbor  act  of  August  5, 1886,  at  this  date  is  $14,143.76,  subject  to 
payment  to  M.  J.  Adams  for  September  and  for  liabilities  contracted 
by  law  and  not  yet  paid- 

It  is  recommended  that  the  balance  of  the  appropriation  remaining 
after  providing  for  liabilities  above  referred  to  be  applied  to  the  im- 
provement of  the  *'  Mississippi  Eiver  from  Saint  Paul  to  the  Des  Moines 
Kapids,''  in  accordance  with  the  act  of  August  5, 1886,  which  provides 
for — 

Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids:  Continn- 
lAg  hnpioTMiieiit^  thre«  ha&dred  and  dg]it]r*two  thouiaad  ftrt  faoadred  doUani 
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*  •  •  aacl  of  wliich  sum  the  further  amount  of  fifteen  thousand  dollars,  or  sc 
much  thereof  as  may  be  necessary,  may  be  used  by  the  Secretary  of  War,  in  his  dis- 
cretion, for  continuing  the  practical  test  of  the  flume  invented  by  M.  J.  Adams,  tbo 
said  test  to  be  made  under  tne  supervision  and  direction  of  said  Adams,  but  if  not  so 
used  the  sum  shall  remain  as  a  part  of  said  appropriation,  and  be  used  for  the  pur- 
poses  first  in  this  paragraph  specified. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DtJANE, 
Brig.  Oen,,  Chief  of  Engineers, 

Hon.  Wm.  O.  Endicott, 

Secretary  of  War. 

[First  indorsoment.  | 

War  Department,  October  3, 1887. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Acting  Secretary  of  War : 

John  Tweedale, 

Chief  Cleric. 


report  of  board  of  engineers. 

Saint  Paul,  Minn.,  August  25, 1887. 

Sib  :  The  Board  of  Officers  of  the  Corps  of  Engineers,  constituted  by 
Special  Orders,  No.  67,  Headquarters  Corps  of  Engineers,  United  States 
Army,  Washington,  D.  C,  July  16, 1887,  to  investigate  and  make  report 
in  r^ard  to  all  mat1;ers  concerning  the  work  in  progress  in  connection 
with  the  "practical  test  of  the  flume  invented  by  M.  J.  Adams,'^  pro- 
vided for  by  the  river  and  harbor  act  of  August  5, 1886,  and  also  as  to 
the  advisability  of  its  continuance,  has  the  honor  to  submit  the  foUow- 
iog  report : 

The  Board  met  at  Saint  Paul  August  15,  and  having  read  the  letter 
of  instructions  from  the  office  of  the  Chief  of  Engineers,  dated  July  25, 
1887,  and  the  letter  from  the  same  office  dated  August  10,  and  exam- 
ined the  papers  inclosed  in  those  letters,  proceeded  to  an  examination 
of  documents  furnished  by  Major  Mackenzie  pertaining  to  the  history 
of  the  test. 

Mr.  M.  J.  Adams,  the  inventor  of  the  flume,  appeared  before  the 
Board,  as  also  did  Major  Mackenzie,  upon  notification  that  his  presence 
was  necessary. 

The  Board  visited  Mr.  Adams's  shop  and  yard,  situated  on  the  right 
bank  of  the  Mississippi  Eiver  a  short  distance  above  the  head  of 
Frenchman's  Bar. 

The  date  of  Mr.  Adams's  invention  is  not  known  to  the  Board.  It  ap- 
pears from  a  report  by  Major  Farquhar  to  the  Chief  Engineers  March 
24, 1879,  that  as  early  as  1874  Mr.  Adams  had  invented  a  machine  for 
the  removal  of  sand-bars  from  rivers,  the  machine  consisting  of  a  pipe 
in  i^hich  was  cut  a  longitudinal  slot  through  which  a  saw  was  to  pro- 
ject. Mr.  Adams  proposed  to  lay  a  line  of  this  pipe  upon  the  bar  to  be 
deepened,  and,  by  working  the  saw,  to  stir  up  the  material  forming  the 
bar,  which  would  then  be  carried  away  by  the  current.  The  saw  also 
to  be  worked  by  wheels  turned  by  the  current.  He  finally  substituted 
for  this  a  pipe,  the  under  side  of  which  was  to  be  x>erforated  with  a 
ttunhtt  of  hotoa  through  which  h»  proposed  to  foroe  Jets  of  water  to 
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inpirige  upon  and  stir  np  the  material  forming  the  bar,  leaving  to  the 
current  the  removal  of  the  material.  He  also  proposed  to  divide  the  pipe 
into  two  compartments,  longitudinally,  the  upper  to  receive  the  water, 
and  the  lower  to  receive  the  perforations  through  which  the  jets  were 
to  act  upon  the  bar;  the  upper  and  lower  portions  to  be  connected  by 
valves  that  could  be  opened  and  closed  at  will.  He  also  proposetl  to 
place  stop- valves  across  the  pipes  so  that  any  portion  of  the  line  of 
pipe  could  be  cut  off  from  that  below  it.  In  1877  he  exhibited  to  Major 
Farqnhar  a  model  of  this  last-named  invention,  but  showed  none  of  the 
devices  proposed  for  opening  or  dosing  the  valves. 

Major  Farqnhar  endeavored,  without  success,  to  show  him  the  diffi- 
culties in  the  way  of  successful  operation  of  his  invention. 

The  following  description  of  the  invention,  probably  covering  changes 
to  the  date  of  writing  it,  was  given  by  Mr.  Adams  in  1886,  in  a  com- 
munication "To  the  chairman  and  geutlemeu  of  the  Committee  on 
Rivers  and  Harbors"  of  the  last  Congress: 

DKSCBIPTION  OF  THE  INVENTION. 

It  is  a  perforated  tabe  about  12  inches  diameter,  sbaped  like  the  letter  Vv  divided 
into  two  chambers  by  a  partition ,  upper  and  lower.  The  upper  holds  the  water  un- 
der the  necessary  pressure  the  entire  length  of  the  tube.  The  lower  lies  quiescent 
tiU  operations  commence.  The  water  from  the  upper  chamber  is  let  through  tho 
opening  in  the  partition  into  the  lower  chamber  and  out  through  the  jets,  stirring 
up  the  sandy  holding  it  in  susx»ense  till  the  current  carries  it  off  to  some  low  place, 
wnere  it  forms  banks  like  a  canal.  Tho  number  of  jets  operating  at  a  time  is  gov- 
erned by  the  pressure.  Where  there  is  any  obstruction  it  is  opened  on  it  like  a  Lat- 
tery. No  sand,  gravel,  or  moderate  hardpan  can  stand  near  it.  To  lay  it  in  one 
unbroken  line  in  the  center  of  the  river  from  its  head  to  the  Gulf  it  will  scour  a  chan- 
nel the  necessary  depth  and  width  throughout  &nd  keep  it  open  all  through.  To 
give  the  invention  an  undeniable  test  would  require  about  3  miles,  which  can  be 
'  procured  from  Saint  Paul  down,  it  beinc  almost  choked  in  summer.  The  results  of 
thQ  testing  will  give  a  permanent  channel  the  distance  laid,  removing  about  400,000 
cubic  yards  of  sand.  So  that  the  money  expended  is  covered  by  a  valuable  perma- 
nent improvement  at  one-fourth  the  ordinary  cost. 

The  river  and  harbor  act  of  Congress  approved  March  3, 1879,  con- 
tained the  following  item  of  appropriation : 

For  improving  Mississippi  Bi  ver  from  Saint  Paul  to  Des  Moines  Rapids,  one  hundred 
thousand  dollars :  Frovided^Thtkt  not  exceeding  twenty  thousand  doUars  thereof  may 
be  nsed  by  the  Secretary  of  War  in  his  discretion  in  making  a  practical  test  of  the  flume 
invented  by  M.  J.  Adams,  the  said  test  to  bo  made  under  the  supervision  and  direction 
of  said  Adams,  but  without  compensation  to  said  Adams  for  his  services :  And  provided 
further,  That  such  test  shall  not  be  made  until  the  right  shall  be  secured  to  the  United 
States  to  use  said  flume  in  the  event  of  the  favorable  result  of  said  test  upon  terms 
satisfactory  to  the  Secretary  of  War. 

Mr^  Adams  was  authorized  by  the  Secretary  of  War,  April  11, 1879, 
to  proceed  with  his  test  in  accordance  with  the  terms  of  the  act,  and 
to  have  uncontrolled  application  of  his  device,  subject  only  to  inspec- 
tion during  the  progress  of  the  test  by  the  officer  in  charge  of  the  gen- 
eral improvement  of  the  Mississippi  River  from  Saint  Paul  to  Des 
Moines  Bapids,  in  order  that  sach  officer  might  be  enabled  to  report 
the  efiects  produced.  Mr.  Adams,  having  no  pipe  or  flume  in  readiness 
for  a  test,  was  obliged  to  purchase  or  manufacture  it,  as  well  as  the 
attachments,  etc. 

The  localitj-  selected  by  Mr.  Adams  for  his  experiment  in  1879,  and 
acquiesced  in  by  the  Department,  was  the  shoal  between  Bead's  Land- 
ing and  Wabasha,  below  the  mouth  of  the  Chippewa  Biver. 

Tvli .  Ad. mis,  however,  not  having  carried  his  work  far  enough  to  en- 
able him  to  make  any  test  on  this  shoal,  Mcgor  Mackenzie,  yielding  to 
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nrgeut  demands  of  Davigatiou,  proceeded  in  1881  to  improve  that  piece 
of  river  by  means  of  wing-dams.  Mr.  Adams  then  accepted  French- 
man's Bar  for  the  test.  This  bar  is  the  first  natural  obstruction  to  low- 
water  navigation  below  the  steam-boat  landing  at  Saint  Paul,  and,  as  he 
could  readily  transport  bis  pipe  when  finished  to  that  locality,  it  was 
regarded  as  a  most  convenient  point  to  him  for  his  experiment. 
The  act  of  Congress  passed  August  2, 1882,  appropriated — 

For  contlnning  the  practical  test  of  the  flume  invented  by  M.  J.  Adams,  the  said 
test  to  be  made  nnder  tbo  snper vision  and  direction  of  said  Adams,  eight  thousand 
dollars. 

By  the  terms  of  this  act  no  discretion  was  left  to  the  Secretary  of 
War  as  to  allowing  the  expenditure  of  the  $8,000.  Information  regard- 
ing the  amount  of  work  done  upon  the  pipe,  etc.,  under  this  appropria- 
tion is  meager.    The  two  appropriations  summed  up  $28,000. 

In  the  communication  to  the  Committee  on  Rivers  and  Harbors,  above 
referred  to,  Mr.  Adams  says : 

I  have  completed  4,300  feet  of  the  Adams  Flume  for  establishing^  a  permanent  oban- 
nel  in  the  Mississippi  River,  costing  $9,500.  I  have  also  the  foUowing  property  for 
said  flume :  $2,000  worth  of  sheet  iron,  to  make  3,000  more  feet;  2  crimping-machmes, 
costinp:  $1,200 ;  pnnching-machine,  $275 ;  diving  suit,  $670;  rubber  hose,  $400 ;  gask- 
ets, $400:  bolts,  $120;  blocks,  $150;  barge,  boiler,  and  pump,  $2,500;  swivels,  $250; 
ilanges,  $420  ;  boat,  $50;  forge,  $80;  elbows,  $100;  valve  bolts,  $125;  lumber,  $200; 
tools,  $300;  bouse  and  workshops,  $900;  making  a  total  of  about  $20,000;  the  balance 
of  the  ^,U00  covering  labor  and  incidentals. 

Kegarding  the  test  under  the  appropriation  of  $8,000,  Major  Mac- 
kenzie was  instructed  by  the  Department,  July  27, 1882,  to  allow  Mr. 
Adams  the  use  of  a  small  steamer,  provided  one  could  be  spared  for 
that  purpose.  Major  Mackenzie  responded  by  expressing  his  desire  to 
aid  Mr.  Adams  so  far  as  was  in  his  power. 

The  river  and  harbor  act  of  Congress  approved  August  5, 1886,  con- 
tained the  following  item  of  appropriation : 

Improving  Mississippi  Blver  from  Saint  Paul  to  Des  Moines  Kapids:  Continuing 
improYement,  three  hundred  and  eighty-two  thousand  five  hundred  doUars,  »  »  » 
and  of  which  sum  the  further  amount  of  fifteen  thousand  dollars,  or  so  much  thereof 
:i8  may  be  necessary,  may  be  used  by  the  Secretary  of  War,  in  his  discretion,  for  con- 
Uimiog  the  practical  test  of  the  flume  invented  by  M.J.Adams,  the  said  test  to  be 
made  under  the  supervision  and  direction  of  said  Adams ;  but  if  not  so  used  the  sum 
>»ball  remain  as  a  part  of  said  appropriation,  and  be  used  for  the  purposes  first  in  this 
paragraph  specified. 

Upon  the  recommendation  of  the  Chief  of  Engineers  the  Secretary 
of  War,  on  the  14th  of  August,  1886,  directed  that  Major  Mackenzie  make 
an  ipspection  of  the  work  already  done  by  Mr,  Adams,  and  that  he  ob- 
tain from  him  an  explanation  of  the  disposition  of  the  property  purchased 
for  the  flume  test  The  resultof  Major  Mackenzie's  inspection  is  given  in 
his  report  of  August  21, 1886.  He  found  Mr.  Adams's  shop  closed,  and  in 
the  yard  and  around  the  shop  numerous  piles  of  the  special  pipe  made 
by  Mr.  Adams,  the  total  length  aggregating  about  one-half  mile;  some 
of  the  lengths  in  good  condition,  others  rusted,  and  a  few  appearing  to 
be  worthless.  There  was  also  on  the  beach  an  old  flat-boat,  containing 
a  boiler  and  a  large  pump.  This  inspection  aflforded  the  first  opportu- 
nity of  discovering  details  or  methods  of  Mr.  Adams's  work.  It  also  led 
to  the  discovery  that  the  property  purchased  by  Mr.  Adams  from  the 
appropriations  for  the  flume  test  had  been  mortgaged  by  him. 

Finally,  in  December,  1886,  Mjijor  Mackenzie,  in  accordance  with  in- 
structions irom  the  Chief  of  Engineers,  dated  November  11, 188G,  took 
possession  of  the  property  and  placed  it  in  charge  of  a  reliable  man. 
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This  action  broaght  a  protest  from  Mr.  Adams,  who  claimed  the  tools 
and  material  as  his  private  property. 

Subsequently  Mr.  Adams  was  allowed  access  to  the  property  and  the 
free  use  of  the  shop  and  dwelling  in  order  that  he  migh^t  pursue  his 
work,  none  of  the  property,  however  to  be  removed  from  the  ground 
excepting  by  consent  of  Major  Mackenzie. 

Upon  application  by  the  Secretary  of  War,  the  Attorney-General  of 
the  United  States  directed  the  United  States  attorney  at  Saint  Paul  to 
guard  the  interest  of  the  Government  in  the  matter  of  the  attempted 
sale  of  the  property  by  the  mortgagee.  The  lawsuit  commenced  by  the 
mortgagee  was  dismissed,  but  the  claim  upon  the  property,  it  is  under- 
stood, has  not  been  abandoned,  and  on  this  account,  if  for  no  other. 
Major  Mackenzie  felt  the  necessity  of  employing  a  watchman  to  gaara 
the  property. 

The  Secretary  of  War,  not  regarding  further  continuance  of  Mr. 
Adams's  work  as  for  the  best  interests  of  the  United  States,  authorized 
the  expenditure  of  the  $15,000 — which  had  been  conditionally  set  aside 
for  Mr.  Adams's  test — upon  the  improvement  of  the  Mississippi  River 
under  the  plan  then  in  progress.  Subsequently,  however,  a  letter  was 
addressed  to  the  Secretary  of  War  by  the  Hon.  J.  B.  GilfiUan,  member 
of  Congress,  under  date  of  February  6, 1887,  from  which  it  appeared 
that  Congress  intended  further  expenditure  to  be  made  upon  the  flame. 

A  revision  of  the  subject  led  to  the  conclusion  that  it  was  the  intui- 
tion of  Congress  that  the  expenditure  of  the  further  amount  of  $16,000, 
or  so  much  thereof  as  might  be  necessary  for  continuing  the  test  of  the 
flume,  as  provided  in  the  river  and  harbor  act  of  August  6, 1886,  be  per- 
mitted, and  Major  Mackenzie  was  directed  to  inspect  the  work  done 
under  the  direction  of  Mr.  Adams,  as  often  as  might  be  necessary,  and 
to  supervise  all  necessary  expenditures  made  by  him  for  placing  in  the 
water  and  practically  testing  the  portion  of  the  flume  already  completed, 
the  Secretary  of  War  desiring  to  leave  the  control  of  the  work  in  charge 
of  Mr.  Adams  as  provided  in  the  act  of  Congress. 

In  Juno  last  Mr.  Adams  applied  to  Major  Mackenzie  to  have  a  chan- 
nel dredged  iu  order  to  facilitate  the  laying  of  the  pipe,  and  also  wrote 
him  in  regard  to  a  contemplated  purchase  of  new  valves,  elbows,  etc., 
required  for  furthering  the  test.  To  these  Major  Mackenzie  replied, 
showing  his  inability  to  take  a  dredge  off  its  legitimate  work,  and  also 
calling  attention  to  the  instructions  from  the  Secretary  of  War  that  Mr. 
Adams's  work  and  expenditures  were  to  be  limited  strictly  to  such  as 
were  absolutely  necessary  to  placing  in  the  water  and  practically  testing 
the  portion  of  his  flume  already  completed.  Major  Mackenzie  suggested 
to  Mr.  Adams  that,  as  there  appeared  to  be  little  or  no  portion  of  his 
flume  in  condition  for  a  test,  he  endeavor  to  complete  and  place  in  the 
river  500  feet  of  the  flume  which,  in  his  opinion,  would  serve  to  demon- 
strate its  merits,  and  that,  if  the  500  feet  operated  as  successfully  as  ho 
(Mr.  Adams)  anticipated,  the  half  mile  of  pipe  could  then  be  put  in  con- 
dition.   To  this  suggestion  Mr.  Adams  finally  consented. 

It  being  part  of  Major  Mackenzie's  duty,  under  instructions  from  the 
Secretary  of  War  dated  June  11, 1887,  to  examine  and  report  upon  the 
bills  incurred  by  Mr.  Adams,  an  account  of  the  latter  against  the  United 
States  for  the  month  of  June,  1887,  presented  by  him  in  a  letter  to  the 
Chief  of  Engineers  June  23,  was  referred  to  Major  Mackenzie  for  ex- 
amination and  report* 
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The  account,  as  made  by  Mr.  Adams,  is  as  follows : 

Appropriation  for  improving  Mississippi  River  from  Saint  Paul  to  Bes  Moines  Rapids,    Ths 
United  States  for  thai  purpose  to  M.  J.  Adams,  Dr, 

1887.  For  per  diem  in  lieu  of  i)er80Dal  expenses  other  than  for  transportation 
for  self  and  baggage  ftom  city  to  cltj  while  engaged,  during  the  month  of 
Jane,  1887,  in  making  arraugements  preliminary  to  a  practical  test  of  the 
flame  for  improving  rivers,  invented  by  him : 

1.  Thirty  days,  at  $4  per  day * $120.00 

2.  June  8.  Railroad  fare  paid  to  Washington  from  Saint  Paul,  Minn 41. 00 

3.  June  11.  Railroad  fare  paid  from  Washington,  D.C.,to  Saint  Paul, 

Minn 41.00 

4.  Horse  hire,  per  receipt 18.00 

5.  George  Qreatbush,  per  receipt 24.00 

6.  David  Pollock,  per  receipt 24.00 

7.  Pete  Dewey,  per  receipt 18.00 

8.  Louis  Boid  wine,  per  receipt 10.00 

9.  Moses  Bertrand,  per  receipt 10.00 

10  and  11.  Nails  and  iron,  per  receipts 5.10 

12.  Lumber,  x>er  receipt 2.25 

Total 313.35 

The  items  of  this  accoant  were  reported  upon  by  Major  Mackenzie 
July  9, 1887,  showing  that  the  journey  from  Saint  Paul  to  Washington 
and  return  had  not  been  authorized  by  him.;  also  that  the  item  for  horse- 
hire  ($18)  was  a  personal  expense  of  Mr.  Adams,  and  should  be  covered 
by  his  per  diem,  $4;  also  that  items  5  and  6  were  for  work  on  dwell- 
ing occupied  by  Mr.  Adams,  and  therefore  did  not  pertain  to  the  prac- 
tical test  of  the  flume ;  and  further,  that  items  4, 5, 6,  7, 8,  and  9,  which 
were  in  the  form  of  receipts  and  presented  as  subvouchers,  were  signed 
by  Mr.  Adams  instead  of  by  the  parties  to  whom  they  were  due.  Of 
items  JO,  11,  and  12,  $2.40  for  iron  appeared  proper  as  being  for  work 
connected  with  the  flume ;  the  balance  of  these  items  being  for  mate- 
rial used  in  reconstructing  dwelling,  and  not,  therefore,  appearing  as 
legitimate  expenditures. 

Mr.  Adams,  in  his  interview  with  the  Board  on  the  morning  of  August 
15,  admitted  that  he  had  himself  signed  the  names  of  the  parties  to 
the  receipts  or  subvouchers  presented  by  him  as  items  4, 5, 0,  7,  8,  and 
0  of  the  account.  The  receipt  for  horse-hire,  signed  S.  H.  Morehead, 
was  for  money  due  J.  B.  Morehead  &  Son,  whose  bill,  with  true  sig- 
nature to  receipt,  is  with  the  papers  inclosed  in  the  letter  of  instruc- 
tions to  the  Board.  It  appears  that  there  is  no  such  person  as  S.  H. 
Morehead  engagecl  in  the  livery  business  in  Saint  Paul. 

Tbe  Board  sees  no  reason  for  dissenting  from  the  remarks  and  recom- 
mendations in  the  report  of  July  9. 

In  anstver  to  questions,  Mr.  Adams  said  that  he  did  not  keep  time- 
books,  time-lists,  journal,  or  other  books  or  papers  from  which  to  make 
out  accounts  in  connection  with  his  test.  This  is  certainly  not  a  busi- 
ness-like manner  of  managing  expenditures  of  public  funds,  and  this 
fact  alone  disqualifies  him  for  such  a  responsibility. 

According  to  the  statement  furnished  the  Board  from  the  office  of  the 
Chief  of  Engineers,  the  expenditures  upon  the  invention,  from  the  first 
^propriation  to  July  23, 1887,  were  as  follows : 

Per  diem  to  M.  J.  Adams  in  lien  of  his  personal  expenses  from  April  18, 

1879,  as  antborized  by  tbe  Secretary  of  War,  June  28, 1879 $7, 700. 00 

Bailroad  faies  of  M.  J.  Adams,  as  aathorized  by  tbe  Secretary  of  War,  June 

^28,W79 1,215.46 

Pmebase  of  materials,  machinery,  tools,  etc 12,105.04 

Compensation  of  employ^ 6,010.73 

Mi«Mllaaeona  it^sMi  rent  of  workshop,  &eightf,  etc *..*4.4.« 1,417.37 

T9^..ii,iH.,ui,i,,,.ii • 44*. .•...« .«««M uiiii 4...i>.  8% 449. 60 
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It  ia  understood  that  iu  tho  original  plea  for  an  appropriation  Mr. 
Adams  stated  bis  expectation  of  laying  3  miles  of  pipe  tor  $75,000.  In 
his  communication  to  the  committee  of  Congress  he  stated  that  he  bad 
4,300  feet  of  the  flume  completed  "  for  establishing  a  permanent  channel 
iu  the  Mississippi  Eiver,"  and  that  the  cost  of  the  pipe,  tools,  barge, 
boiler,  and  pump,  workshop,  labor,  etc.,  had  been  $28,000. 

Finally,  in  July  last,  he  acquiesced  in  the  proposition  of  Major  Mac- 
kenzie to  place  500  feet  of  pipe  in  the  river  as  a  test ;  but  at  the  time 
the  Board  inspected  his  shop  and  yard,  August  15,  there  was  no  evidence 
that  even  the  500  feet  of  pipe  would  be  ready  for  a  test  this  season. 
Mr.  Adams  had  two  or  three  men  engaged  in  cleaning  a  number  of 
lengths  of  pipe,  and  had  in  contemplation  the  purchase  of  valves  of  a 
new  pattern ;  also  some  elbows  or  short-bent  tubes  one-half  inch  in 
diameter,  to  be  screwed  into  holes  in  the  pipes.  There  was  an  old  flat- 
boat  on  the  beach  containing  a  boiler  and  steam-pump.  The  tools  and 
materials  of  various  descriptions  collected  by  Mr.  Adams  seemed,  in 
amount,  very  inadequate  to  the  sums  of  money  expended  for  them. 
Doubtless  much  of  the  expense  is  due  to  Mr.  Adams's  manifold  changes 
in  plans  and  details. 

In  fine,  Mr.  Adams  proposes  laying  a  pipe  along  the  bed  of  the  Mis- 
sissippi Kiver  from  Saint  Paul  to  the  Gulf.  Through  this  pipe  water 
is  to  be  pumped  and  means  provided  for  the  escape  of  water  through 
the  bottom  of  the  pipe  in  the  form  of  jets,  which,  he  claims,  will  remove 
all  obstructions  and  scour  and  maintain  a  wide  and  deep  channel 
throughout  the  length  of  the  river.  The  character  of  the  pipe  to  be 
used  in  practice  is  not  known,  and  no  drawings  or  detailed  description 
of  the  same  has,  so  far  as  known,  ever  been  prepared. 

The  pipe  first  proposed  by  Mr.  Adams  for  the  test  was  of  cast-iron, 
and  a  considerable  amount  of  it  was  manufactured  in  the  East,  but,  so 
'far  as  known,  not  accepted  or  made  use  of. 

The  next  pipe  was  made  of  y^inch  sheet-iron,  triangular  in  shape, 
and  about  V2  inches  on  a  side.  This  pipe,  4,300  feet  of  which  Mr. 
Adams  stated  were  completed,  and  which  he  also  says  is  only  for  experi- 
mental purposes  and  not  such  as  would  be  finally  used,  now  lies  on  the 
bank  at  West  Saint  Paul,  a  short  distance  above  the  head  of  French- 
man's Bar.  The  lengths,  10  feet  each,  are  to  be  connected  by  bolts 
and  J-inch  rubber  washers,  which  arrangement,  he  imagines,  will  afibrd 
sufficient  flexibility  to  overcome  all  changes  in  direction  due  to  the  shape 
of  the  river-bed,  whether  horizontal  or  vertical,  and  no  matter  how  sharp 
they  may  be.  But  in  fact  the  pipe  will  be  practically  rigid,  and  this  pipe 
he  proposes  to  lay  upon  the  irregular  bed  of  the  river,  to  rest  upon  the 
highest  points  as  well  as  to  cross  the  lowest  depressions,  which  may  be 
of  considerable  extent.  The  pipe  is  divided  into  two  compartments  by 
a  horizontal  plate  of  sheet-iron ;  the  upper  compartment  is  to  be  con- 
tinuous throughout  the  2,000  miles,  or  whatever  distance  may  be  laid. 
The  lower  compartment  is  divided  into  lengths  of  100  feet,  each  100 
feet  being  connected  with  the  upper  compartment  by  valves.  Mr. 
Adams  proposes  to  admit  water  successively  to  the  lengths  of  100  feet 
through  the  valves,  which  are  to  be  operated  by  means  of  rods,  which, 
when  required  for  use,  are  to  be  raised  from  the  bottom  of  the  river. 

The  bottom  of  the  pipe  on  hand  was,  at  first,  perforated  by  a  inim 
ber  of  very  small  holes,  through  which  the  water  was  to  be  discharged ;  a 
change  iu  his  ideas  later  caused  the  substitution  of  a  number  of  l-inch 
elbows  for  the  small  holes;  these  elbows  were  screwed  into  the  thin 
ijheetirou,  no  other  hold  being  provided.  A  further  change  in  Mr. 
AdamS'S  ideas  resulted  in  the  adoption  of  one-half-inch  elbows  plStOed 
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At  iutervals  of  I  foot  The  chaoges  have  resalted  iu  giving  the  bottom 
of  the  pipe  a  sort  of  sieve  like  appearance.  It  is  now  Mr.  Adams's 
iilea  to  close  up  all  of  the  superflaons  holes  by  inserting  in  the 
pipes  wooden  strips  or  staves,  into  which  the  one-half-inch  elbows 
arc  to  be  screwed  through  the  sheet-iron ;  this  arrangement  he  thinks 
will  secure  water-tight  joints  and  prevent  the  escape  of  water  through 
the  rejected  holes.  For  pumping  purposes  Mr.  Adams  has  a  Worthing- 
ton  pump  in  the  flat-boat  before  mentioned,  which  is  to  force  water  into 
the  upper  compartment  of  his  pipe ;  he  does  not  think  a  pressure  of 
more  than  5  to  8  pounds  will  be  found  necessary.  One  small  pump  he 
expects  to  perform  the  work  for  at  least  100  miles  of  pipe.  The  water 
Qsed  he  claims  must  be  as  clear  as  crystal,  any  foieign  matter  affecting 
injuriously  the  working  of  the  invention.  To  secure  such  crystal  water 
for  the  pipes  he  proposes  making  a  reservoir  of  the  flat-boat  which  car- 
ries his  pump  and  boiler,  water  being  admitted  to  the  boat  through 
holes  in  its  sides  and  bottom.  It  is  understood  that  no  valves  for  such 
holes  are  provided,  it  being,  apparently,  Mr.  Adams's  idea  that  his 
pump  will  force  the  water  into  the  pipes  as  rapidly  as  it  enters  the 
barge,  thus  keeping  the  latter  afloat.  It  is  Mr.  Adams's  idea  that  the 
water,  drawn  in  from  the  river  through  holes  in  the  boat,  which  will 
necessarily,  in  most  cases,  be  in  shoal  water,  will  be  clearer  than  water 
which  might  be  brought  to  the  pump  by  suction  arrangements,  such  as 
are  ordinarily  provided  for  pumps. 

It  is  claimed  by  Mr.  Adams  that  water  forced  through  his  pipe  and 
liennitted  to  work  through  the  last  100  feet,  distant  about  100  miles 
from  his  one  small  pump,  under  a  pressure  of  5  to  8  pounds,  will  scour 
a  wide  and  deep  channel  for  such  length,  and  that,  by  oi)ening  the 
various  lengths  in  succession,  such  a  channel  will  bo  secured  all  along 
the  pipe.  How  the  particular  section  of  pipe  in  action  can  settle,  with 
its  rigid  connections,  does  not  appear.  Mr.  Adams  also  claims  that, 
should  floods  cause  the  pipe  to  be  buried  in  the  river-bed,  the  valve- 
TOiU  can  be  fished  up  from  beneath  the  superincumbent  mass  of  sand, 
the  valves  opened,  the  material  removed  by  means  of  the  pump  and 
jets,  and  the  pipe  liberated. 

Mr.  Adaros  has  no  plans,  specifications,  or  detailed  description  of  the 
work  he  proposes  to  carry  out.  Since  commencing  his  work  he  has 
made  many  changes,  for  which  he  does  not  give  definite  reasons.  He 
bas  never  had  and  has  not  now  any  flume  ready  for  full  practical  test, 
and  his  expenditure  of  more  than  $28,000  has  been  simply  in  the  way 
of  attempts  to  carry  out  changeable  ideas,  and  has  resulted  only  in  col- 
lecting a  mass  of  light  iron  pipe,  mostly  in  poor  condition,  not  com- 
pleted, and  which  he  himself  considers  unfit  for  anything  but  experi- 
mental purposes.  Had  Mr.  Adams  had  any  definite  ideas  in  regard  to 
the  ox>erating  his  invention,  and  had  his  work  been  managed  with  any 
system,  a  test  could  have  been  arrived  at  several  years  ago  with  ^  small 
fraction  of  the  money  expended. 

He  has,  under  the  last  authority  given  him,  been  at  work  for  several 
months  and  has  not  a  foot  of  the  flume  ready  for  test. 

As  to  this  invention,  it  is  the  opinion  of  the  Board  that  it  will  not  be 
successful,  even  upon  a  small  scale,  to  say  nothing  of  the  idea  of  main- 
taining a  channel  of  width  and  depth  sufficient  for  navigation  from  Saint 
Paul  to  the  Gulf  of  Mexico  by  means  of  an  unbroken  line  of  pipe  laid  in 
the  middle  of  the  river  between  those  points.  It  is  not  doubted  that 
water  fon^  through  perforations  in  a  pipe  laid  upon  a  sand  bar  will 
lobsen  more  or  less  of  the  sand  close  to  the  pipe  and  that,  if  the  current 
of  tJie  stream  be  sufficiently  strong  at  the  particular  point  where  the 
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JeU  act,  it  will  move  the  saud  thus  loosened  or  stirred  up ;  but  in  wide 
l>ortions  of  the  stream  there  is  not  always  sufficient  current  to  move 
li^ht  sand.  It  is  consequently  in  such  parts  of  the  stream  that  sand- 
bars are  generally  fonnd,  and  if  the  natural  currents  of  the  river  over 
the  entire  width  of  channel,  as  well  as  in  the  vicinity  of  the  pipe,  and 
under  the  influence  of  which  the  sands  are  deposited  and  bars  formed, 
are  not  increased  materially  in  velocity  or  carrying  capacity  by  the  use 
of  this  flume  it  can  not  bO  seen  how  the  sands  will  be  removed  from  the 
bars,  even  after  being  stirred  up  by  the  action  of  the  jets,  for  these  jets 
have  no  transporting  effect.  The  sand  then,  will  immediately  fall  back 
upon  the  bar,  in  the  vicinity  of  the  narrow  pits  or  trenches  from  which 
it  is  removed  by  the  action  of  the  jets.  In  crossing  sharp  depressions 
of  considerable  length  in  the  bed  of  the  river  the  rigid  pipe  will  most 
probably  break  under  its  own  weight,  and  large  portions  of  the  pipe 
will  be  deeply  buried  under  masses  of  sand  after  every  heavy  flood. 

The  Boulogne  experiment,  made  in  1877,  and  to  which  Mr.  Adams's 
communication  to  the  committee  evidently  refers,  was  on  a  small  scale, 
being  made  with  a  single  pipe  about  300  feet  in  length,  and  was  not 
unqualifledly  successful. 

The  experiment  demonstrated  that,  even  for  the  comparatively  short 
bar,  a  number  of  parallel  lines  of  pipe  would  be  needed  for  a  satisfactory- 
trial.  For  scouring  this  bar  there  is  a  tidal  reservoir  close  at  hand,  of 
1,000,000  cubic  meters  capacity,  the  contents  of  which  are  suddenly 
discharged  upon  the  bar  at  time  of  low  tide.  There  is  no  record,  so  far 
as  the  Board  is  informed,  that  the  French  Government  ever  repeated 
the  experiment. 

Eight  years  have  elapsed  since  the  first  appropriation  was  mailo  for 
the  practical  test  of  the  Adams  flume ;  more  than  $28,000  have  been 
expended  upon  it ;  not  a  foot  of  the  flume  has,  as  yet,  been  placed  in 
the  river  for  trial,  and  there  does  not  appear,  at  this  writing,  any  prob- 
ability that  the  flume,  even  with  the  further  expenditure  of  the  $15,000 
appropriated,  will  be  any  nearer  readiness  for  a  full  test  than  it  now  is. 

The  Board,  therefore,  after  full  consideration  of  the  facts  in  the  case, 
is  of  opinion  that  further  continuance  of  this  test  is  not  advisable. 

As  bearing  upon  the  subject,  four  inclosures  are  herewith  marked 
•  Appendixes  A,  B,  C,  and  D. 

Bespectfully  submitted. 

Chas.  J.  Allen, 

Major  of  Engineers. 
H.  M.  Adams, 

Major  of  Engineers, 
Wm.  H.  Marshall, 

Capi.  of  Engineers. 

The  Chief  op  Bngineebs,  U.  S.  A. 


Y4. 

IMPROVEMENT  OF  DBS  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

At  thebeginningof  the  year  there  was  on  hand  a  balance  of  $29,124.40, 
but  of  this  amount  $25,000  was  applicable  to  the  construction  of  a  pier 
below  the  Des  Moines  Rapids  Canal,  leaving  but  $4,124.40  available  for 
work  under  the  project  for  completing  the  Des  I^Ioines  Rapids  improve- 
ment. 

During  the  past  year  649.38  cubic  yards  of  riprap  face  stone  were 

"  *■  Omirted. 
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purcbased  under  contraot  with  P«attersou  Bros.,  luid  2,143  square  yards 
yards  of  slope  wall  were  laid. 

The  work  is  under  ihe  immediate  supervision  of  Mr.  M.  Meigs,  United 
States  civil  engineer. 

The  work  jet  remaining  to  be  done  to  complete  this  improvement  in 
accordance  with  the  project,  which  has  received  the  approval  of  Congress, 
is  a  small  amount  of  blasting  and  dredging  in  the  channel  ^bove  Nash- 
ville, raising  lock- walls  4  feet  at  lower  and  middle  locks,  refilling  and 
completing  paving  of  canal  embankment,  building  a  sluice  for  remov- 
ing sediment,  building  an  office  at  the  lower  lock,  and  completing  the 
lock  grounds. 

In  the  construction  of  the  dry -dock  at  the  Des  Moines  Eapids  Canal, 
the  openings  for  emptying  the  dock  have  been  made  very  large,  with  a 
view  to  sluicing  through  them  the  muddy  water  which  comes  into  the 
canal  from  Price's  Creek  during  freshets.  It  is  thought  that  these  open- 
ings will  serve  as  one  of  the  sluice-ways  heretofore  projected  for  assist- 
ing in  removing  mud  brought  into  the  canal  by  the  creeks. 

The  enlargement  of  the  sluices  of  the  dry-dock  has  added  aboat 
88,000  to  the  cost  of  that  work,  but  has  resulted  in  reducing  tlie  esti- 
mate for  completing  Des  Moines  Eapids  improvement  $20,000,  a  saving 
of  $12,000y  which  amount  is  now  deducted  from  amount  required  to 
complete  work.  As  a  result  of  the  increase  of  sluices  of  dry-dock,  it  is 
|)06sible  the  ultimate  cost  of  the  work  may  slightly  exceed  the  original 
estimate,  and  if  so  it  seems  proper  that  such  extra  cost  should  be  borne 
by  the  Des  Moines  Bapids  improvement.  For  this  reason,  the  item  ol' 
88,000  is  retained  in  the  estimate,  to  be  applied  to  work  pertaining  to 
the  dry -dock,  if  it  prove  necessary. 

There  is  now  available  "for  pier  construction  in  extending  the  outer 
wall  of  canal  to  the  pivot-pier  of  bridge''  at  Keokuk  $25,000;  but 
DO  work  on  a  pier  has  been  commenced,  for  the  reason  that  the  amount, 
on  hand  is  not  sufficient  to  justify  the  commencement  ot  any  pier 
that  will  stand  in  the  location  proposed.  It  is  hoped  that  no  further 
allotments  for  a  permanent  pier  may  be  made,  it  being  believed  that 
the  same  would  be  an  unnecessary  expenditure  of  money.  But  such 
action  is  recommended  as  will  permit  the  construction  of  a  floating 
boom,  as  desired  by  the  entire  river  interest  and  as  suggested  by  the  War 
Department,  a  cheaper  structure,  and  one  which  will  far  better  serve 
the  interests  of  navigation.  This  matter  is  referred  to  in  Senate  Ex. 
Doc.  No.  72,  Forty-ninth  Congress,  second  session.  When  legislation 
IHjrmits  the  construction  of  a  floating  boom  in  place  of  the  fixed  pier,  at 
least  $10,000  of  the  amount  now  applicable  to  the  pier  will  be  available 
for  work  under  approved  project,  and  the  amount  required  to  complete 
work  can  then  be  reduced  by  that  amount. 

The  fact  that  an  appropriation  has  been  made  for  this  pier  has  made 
it  inexpedient  to  call  on  the  company  owning  the  Keokuk  Bridge  for 
sach  work,  under  section  8  of  the  river  and  harbor  act  of  July  5,  J  88  4, 
as  has  been  required  at  the  hands  of  the  companies  owning  other  bridges 
over  the  Upper  Mississippi  River.  And  this  is  somewhat  untbrtuuato, 
as  at  "no  point  is  work  more  desirable.  The  Keokuk  Bridge,  unfortu- 
nately for  the  interests  of  navigation,  was  built  at  the  foot  of  the  Des 
Homes  Bapids,  with  the  draw  below  and  but  a  short  distance  from  the 
lower  lock  of  the  canal;  and  the  bridge  company  have  added  addi- 
tional difficulties  by  letting  portions  of  the  long  pier  go  to  ruin. 

The  dangers  to  navigation  due  to  the  unfortunate  location  of  the 
Eeokak  Bridge  can  probably  be  overcome  to  as  great  an  extent  as  is 
practicable  by  the  construction  of  the  floating  boom  recommended  by 
the  War  Department.    And  if  authority  be  granted  for  such  construe- 

Digitized  by  VjOOQIC 


1520     REPORT  OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

lion  by  Congress  the  boom  can  be  quickly  conslrncted  without  further 
appropriation  of  money,  and  immediate  relief  will  be  given,  whereas,  if 
the  construction  of  a  pier  be  required,  it  is  probable  the  interests  of 
navigation  will  still  have  a  long  time  to  wait  for  the  relief  they  are  so 
justly  entitled  to. 

There  has  been  allotted  and  appropriated  for  the  improvement  of  the 
Des  Moines  Kapids,'including  |25,000  for  the  pier  at  the  foot  of  the 
canal,  the  sum  of  $4,517,950.  There  have  been  expended  by  vouchers 
to  date  $4,492,835.09,  and  the  net  cost  of  the  work  to  the  United  States, 
considering  $125.25  received  from  sale  of  fuel  and  $1,019.12  repaid  to 
the  Treasury,  has  been,  to  June  30, 1888,  $4,491,690.72.  These  expendi- 
tures include  the  cost  of  operating  the  canal  for  the  time  previous  to 
the  making  of  special  appropriations  for  such  purpose. 

There  is  required  to  complete  the  improvement,  in  accordance  with 
approved  project,  $68,495.  This  amountincludes  $25,000  which  is  added 
to  replace  the  amount  allotted  by  Congress  from  previous  appropria- 
tions for  pier  construction.  If  further  allotments  for  the  pier  are  made, 
the  amounts  must  be  added  to  the  estimated  amount  required  for  com- 
])leting  improvement  in  accordance  with  existing  project. 

The  completion  of  this  work  has  been  greatly  delayed  by  the  compar- 
atively small  appropriations  allowed  for  a  number  of  years.  And  this 
delay  has  increased  the  cost  of  the  work.  It  is  desirable  in  the  interest 
of  economy  that  the  amount  required  for  completion  be  given  in  a  sin- 
gle item. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  Juno  23,  18C6 $200,000 

By  act  approved  March  2,  1867 , 500,000 

By  act  approved  July  2r»,  1868  (allotment) :)00,000 

By  act  approved  Apnl  10, 1869  (allotment) 178,200 

By  act  approved  December  2;?,  1869 200,000 

By  act  approved  July  11,  1870 400«000 

By  act  approved  January  18,  1871 ; 341,000 

By  act  approved  March  :^,  1871 250,000 

By  act  approved  Juno  10, 1872 400,000 

By  act  approved  March  3,  1873 400,000 

By  act  approved  June  23, 1874 400,000 

By  act  approved  March  3,  1875 480,000 

By  act  approved  August  14, 1876 230,009 

By  act  approved  June  18,  1878  (allotment) 62,500 

By  act  approved  March  3,  1879 25,000 

By  act  approved  June  14,  1880 20,000 

By  act  approved  March  3,  1881 25,000 

By  act  passed  August  2,  1882 30,000 

By  act  approved  July  5, 1884 50,000 

By  act  approved  Augusts,  1886 26,250 

Total M,517.950 

Money  statement. 

July  1,1887,  amount  available $29,124.40 

July  1, 1888,  amount  expended  during  fiscal  vear,  exclusive  of  liabilities 
outstanding  July  1, 1887 \ 3,884.94 

July  1,  1888,  balance  available 25,240.16 

Amount  appropriated  by  act  of  August  11, 1888 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1889 60,240.16 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 495. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    33, 500, 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 

•  This  amonnt  includes  $25,000  set  aside  by  Congress  for  construction  of  a  pier  at 
foot  of  canal. 
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OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

The  Des  Moines  Eapids  Canal  was  open  for  navigation  daring  the 
past  year  227  days,  during  which  time  there  passed  through  it  595 
steam-boats  and  235  barges,  carrying  8,330  passengers,  33,160  tons  of 
merchandise,  and  143,037  bashels  of  grain.  There  also  passed  throagh 
166,827,752  feet  of  lumber,  34,505,000  feet  of  logs,  49,848,840  shingles, 
and  83,642,450  laths.  The'high  water  of  1888  permitted  boats  and  rafts 
to  pass  orer  the  rapids  outside  of  the  canal,  but  the  continued  low  water 
(Imringthe  summer  and  fall  of  1887  compelled  all  boats  and  rafts  to  use 
the  canal,  and  the  year's  lumber  business  is  about  the  largest  on  record. 

Less  material  than  usual  was  brought  into  the  canal  during  the  past 
year,  but  surveys  show  that  a  general  filling  of  the  canal  is  going  on, 
and  that  the  annual  amount  of  dredging  must  be  increased.  A  tow- 
boat,  pertaining  to  the  general  improvement  of  the  XJpi>er  Mississippi, 
bas  been  available  for  use  in  connection  with  dredge  during  the  past 
year.  It  will  probably,  in  the  future,  be  necessary  to  build  or  purchase 
a  tow-boat  for  use  in  connection  with  the  dredging  operations  at  the 
canal. 

A  floating  boom  was  constructed  during  the  past  year  and  placed  in 
pouition  against  the  four  cribs  located  above  the  guard-lock,  for  facili- 
tating entrance  to  the  canal. 

The  river  reached  its  highest  stage  for  the  year  on  May  16, 1888, 
when,  at  the  lower-lock,  it  stood  at  19.65  feet  above  the  low  water  of 
1864,  being  within  1.23  feet  of  the  high  water  of  1851,  which  is  the  high- 
est water  recorded  at  Keokuk. 

This  extreme  high  water  severely  tested  the  canal  embankment,  and 
if  it  had  continued  longer  serious  results  might  have  followed.  Some 
portions  of  the  bank  are  built  of  poor  material  and  much  repair  and  re- 
boilding  must  be  done  before  the  bank  can  be  considered  safe  against 
recorring  floods. 

Extensive  repairs  to  lock  gates  were  made  during  the  year,  but  in 
the  course  of  a  few  years  some  of  the  gates  must  be  replaced  by  new 
ones.  At  most  of  the  gates,  spars,  operated  by  hydraulic  machinery, 
have  been  substituted  for  the  opening  and  closing  gear  formerly  in  use, 
and  they  are  working  very  satisfactorily. 

Much  repair  work,  pertaining  both  to  canal  and  general  improvement 
ofupper  river,  has  been  carried  on  in  the  canal  machine-shop  during 
the  past  year.  This  shop  is  a  frame  structure  and  quite  old.  It  is  de- 
sirable that  a  more  substantial  fire-proof  building  be  erected,  as  soon  as 
practicable,  to  serve  as  a  machine-shop  and  store-house  for  patterns 
and  other  material. 

The  operating  and  care  of  the  canal  are  in  the  immediate  charge  of 
Mr.  M.  Meigs,  United  States  civil  engineer,  whose  report,  giving  de- 
tailed operations  of  the  year,  is  appended. 

Tables  are  given  with  this  report  which  show :  1.  Expenditures  for 
fiscal  year  ending  June  30, 1888 ;  2.  Traffic  statement  for  fiscal  year 
ending  June  30. 1888 ;  3.  Gomparative  expenditures  for  operating  and 
care  of  Des  Momes  Rapids  Canal  for  fiscal  years  1882  to  1888;  4.  Com- 
parative traffic  statement  showing  the  total  traffic  that  has  passsd 
through  the  canal  since  its  opening  in  1877. 

The  expenses  of  operating  and  care  are  now  provided  for  by  a  indefi- 
nite appropriation  made  by  an  act  of  Congress  of  March  3, 1881. 
BHG88 96 
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The  original  estimate  for  operating  and  care  was  $40,000  per  annum, 
and  with  all  parts  of  the  canal  in  good  condition,  the  expenses  can  be 
reduced  considerably  below  this  amount.  Bat  so  long  as  the  item  of 
dredging  remains  as  large  as  at  present,  and  when  it  is  necessary  to 
replace  worn  out  parts  or  appliances,  the  expenses  will  necessarilly  be 
increased  beyond  the  original  estimate. 

The  project  for  last  year  contemplated  the  expenditure  of  $45,000  for 
operating  expenses  and  $2,200  for  boom  construction.  The  allotment 
for  repairs  was  somewhat  increased  over  estimate,  owing  to  extensive 
repairs  to  gates ;  but  the  total  expenditure,  owing  to  saving  in  dredging 
item,  has  been  kept  withiu  the  estimate. 

The  expenses  for  the  fiscal  year  ending  June  30, 1880,  including  an 
item  of  $15,600  for  dredging,  are  estimated  at  $45,000. 

Abstract  of  appropriations. 

By  act  approved — 

April  30, 1873 $7,500 

June  18,  1878  (allotment) 32,500 

March  3, 1879 40,000 

Juno  14, 1680 30,000 

March  3,  1881,  for  liacal  year  ending  Juno  30,  1882 45,000 

March  3,  1-^81,  for  fiscal  year  ending  June  30,  1883 75,000 

March  3,  1881,  for  fiscal  year  ending  June  30,  1884 47, 000 

March  3,  1881,  for  fiscal  year  ending  June  30,  1885 40,500 

March  3,  1881,  for  fiscal  year  ending  June  30,  1886 43,000 

March  3,  1881,  for  fiscal  year  ending  June  30,  1887 44,000 

March  3, 1881,  for  fiscal  year  ending  June  30,  1888 42,000 

Total 446,500 

Money  statement 

July  1,  1887,  balance  on  hand $1,849.75 

Jnn©  30, 1888,  amount  drawn  from  Treasury  under  indefinite  appropriation .     42, 000. 00 

43,849.75 
June  30,  1888,  amount  expended  during  fiscal  year 42, 802. 35 

Jano30, 1888,  balance  on  hand 1,047.40 
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bkport  of  mb.  m.  adeigs,  united  states  civil  ekgikeer. 

United  States  Engineer  Office, 

Keohuk,  lowOf  June  30,  1888. 

Hajo&  :  I  have  the  honor  to  make  the  following  report  on  *'  Operating  and  care  of 
Dee  Moines  Rapids  Canal'*  for  the  fiscal  year  ending  June  30,  1888. 

The  canal  was  open  to  navigation  two  hundred  and  twenty-seven  days  and  closed 
one  bandred  and  thirty-nine  days.  The  canal  was  closed  seven  days  on  account  of 
hij:h  water  and  one  hundred  and  thirty-two  days  daring  the  winter  season. 

The  past  fiscal  year  has  been  marked  by  both  extremely  high  and  extremely  low 
water.  The  lowest  water  occurred  August  10-13,  1887,  and  the  highest  stage  was 
reached  May  16,  1888,  when  it  stood  at  19.65  feet  above  low  water  of  1864  at  the  lower 
lock  and  12  feet  at  the  guard-lock.  This  high  stage  at  the  lower  lock  is  1.2:}  feet  below 
the  higest  water  of  1851  (the  highest  stage  recorded),  and  is  also  0.7  foot  higher  than 
the  highest  of  other  recorded  stages  since  1851 ;  that  is,  for  the  last  37  years. 

The  high  water  put  a  severe  test  on  the  canal  embankment,  which,  under  the  great 
liead  of  water  (about  9  feet  at  the  guard-lock),  showed  signs  of  weakness,  and,  at  one 
time,  a  portion  of  the  embankment  50  feet  long  gave  way,  the  slope  wall  on  the  in- 
side sliding  into  the  canal  and  the  water  oozing  through  the  bank  as  through  a  sponge. 
KortuDately,  a  large  force  of  men  being  on  hand  at  the  time  and  engaged  in  strength- 
ODiDg  the  bank,  by  a  liberal  application  of  rock  taken  from  other  portions  of  the  em- 
b:inkment  the  break  was  stopped  before  any  great  damage  resulted.  Levels  taken 
at  intervals  of  500  feet  show  that  there  has  been  a  gradual  creeping  or  subsidence  of  ' 
Tbo  slope  wall  for  a  distance  of  3  miles  below  the  head  of  the  canal,  amounting  to 
Irom  6  to  12  inches.  The  Inside  wall  seems  to  be  too  steep  and  the  toe  on  the  inside 
nhould  be  weighted  with  stone  to  prevent  any  further  movement  of  the  revetment. 
This  will  require  about  4,195  cubic  yards  of  rubble-stone,  costing,  in  place,  about- 
$5,243.75.  The  work  done  in  past  years  of  filling  the  low  places  in  the  embankment 
was  quite  justified  by  the  high  water  just  passed.  Had  not  this  work  been  done,  the 
vrater  would  have  in  places  stood  2  feet  higher  than  the  bank. 

From  April  30  to  May  30,  thirty  days,  the  lower  lock  was  submerged  and  at  the 
highest  stage  attained  the  depth  over  the  coping  of  the  lock  walls  was  3.09  feet.  The 
lock  was  for  a  time  accessible  only  by  skiffs,  as  the  railroad  track  between  the  lock 
.md  the  mainland  was  completely  under  water.  But  little  damage  was  done  to  the 
Government  property.     • 

repairing  canal  embankment. 

The  extreme  high  water,  as  above  stated,  inflicted  considerable  damage  on  the  em 
bookmen  t  above  Sandusky,  and  a  large  force  of  men  was  kept  at  work  strengthening 
the  weak  places  and  patrolling  the  bank  to  watch  for  leaks  as  they  occurred.  In 
(«ome  places  tbo  bank  built  of  black  loam  became  spongy  and  water-logged,  but,  ex- 
u'pt  in  the  instance  previously  noted,  there  was  no  actual  break,  though  water  could 
be  heard  in  many  places  trickling  through  the  bank. 

dredging  canal. 

The  very  low  water,  extending  from  July  1  to  October  30, 1887,  was  accompanied  by  a 
^neral  drought,  and  there  were  very  few  storms  such  as  bring  deposits  into  the  canal. 
This  fact  and  the  choking  of  the  canal  with  rafts  of  logs  and  lumber  made  it  ad- 
visable to  pat  the  dredge  at  work  elsewhere  during  the  summer. 

A  survey  of  the  canal  was  made  in  April,  1888,  and  a  comparison  with  that  of  1882 
shows  that,  oatside  of  the  restricted  areas  about  the  mouths  of  creeks,  etc.,  which 
<li8charge  into  the  canal,  the  general  bottom  has  been  filled  up  on  an  average  I'J 
inches  or  more.  It  is  important  that  this  gradual  filling,  already  in  places  us  much 
34  2^  feet  above  grade,  should  be  kept  down,  and  that  the  dredge  should  be  kept  cou- 
tinnonsly  at  work,  if  possible,  independent  of  outside  tow-boats.  I  would  therefore 
snggest  that  $14,000  be  asked  for  to  build  a  suitable  tow-boat  to  belong  to  the  canal. 
The  one  at  present  in  use  has  hardly  power  enough  for  towing  our  heavy  dump-boats 
on  the  rapids. 

A  double  crew  was  worked  night  and  day  during  the  months  of  April  and  May, 
18tj7,  taking  out  about  double  the  ordinary  output  of  the  dredge.  It  is  proposed  to 
continue  this  method  the  coming  year. 

There  were  removed  from  the  canal  during  the  past  fiscal  year  47,333  cubic  yards  of 
material. 

repairs  to  flat-boats,  dredge,  etc. 

The  usual  current  repairs  wore  made  from  time  to  time  as  required.  The  coal  flatH 
Nos.  1, 3,  5,  6,  7  were  partially  rebuilt,  and,  though  some  of  them  ure  twelve  to  fif- 
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teen  years  old,  are  in  passable  condition.  The  fonr  dump-boats,  now  three  and  a  half 
years  old,  begin  to  show  signs  of  age  and  bard  work,  bnt  will  probably  last  several 
Hcusons  yet.  The  posts  of  the  fences  at  the  lower,  middle,  and  gnard  locks  havlDg 
rotted  off  in  the  course  of  years,  and  the  fences  blowing  down  in  consequence,  were 
replaced  with  new  ones. 

BOUNDARIES  TO  CANAL  PROPERTY. 

Nothing  has  been  done  as  yet  to  mark  these  boundaries.  The  c|ne8tion  of  title  to 
certain  portions  of  the  canal  property  occupied  by  the  Chicago,  Burlington  and  Quincy 
Railroaa  Company  should  in  my  opinion,  be  submitted  to  the  Department  of  Justice 
lor  settlement.  The  railroad  appears  to  have  an  equitable  right  of  occupancy,  bot 
not  a  title,  the  same  being  vested  in  the  United  States  by  purchase. 

REPAIRS  TO  LOCK  GATES  AND  MACHINERY. 

Repairs  to  loek-gates  were  completed  in  March,  after  cjeat  difficulty  on  account  of 
extreme  cold  weather  and  unfavorable  stage  of  water.  Four  new  spars  were  bought 
and  placed  as  follows :  One  at  guard-lock,  upper  west  gate ;  2  at  lower  gates  of  middle 
lock  ;  and  1  at  the  lower  east  gate  at  lower  lock. 

All  the  larger  gates  of  the  locks,  except  the  lower  gates  at  the  guard-lock,  are  now 
converted,  as  regards  their  opening  and  closing  mechanism,  to  the  spar  system,  which 
works  with  certainty  and  the  minimum  of  trouble  and  repair. 

At  the  guard-lock  the  increasing  trouble  with  the  chains  at  the  lower  gates  makes 
it  advisable  to  convert  their  operating  mechanism  to  the  spar  method  ;  and,  if  nee- 
essar}-,  it  is  intended  to  do  this  duriug  the  coming  winter. 

MACHINE  SHOP  AT  LOWER  LOCK. 

During  the  winter  months  four  lock  eugineers  and  two  carpenters  (one  a  lock-mas- 
ter) have  been  employed  steadily  on  various  repairs  to  machinery  of  the  locks,  United 
States  dredge,  and  tow-boats  belonging  to  the  canal  and  other  Government  works. 
Two  electric-light  engines  were  built  for  use  on  steamers  «r.  G.  Parke  and  General  Bar- 
nard, The  dynamo  at  the  lower  lock,  having  been  burned  out,  was  rewound  and  made 
as  good  as  new. 

The  machine  shop  has  become  almost  indispensable.  Since  it  was  started  in  1883 
the  amount  of  work  done  there  by  the  regular  lock  employ^  amounts,  at  the  usual 
wages  paid  outside  machine  shops,  to  ^;^,524.86. 

The  old  wooden  building,  built  originally  of  second-hand  material,  should  be  re- 
placed by  a  brick  structure,  fire-proof,  with  a  loft  for  the  lock  machinery  patterns, 
which  are  in  constant  reauisition  and  of  which  many  thousand  dollars'  worth  are  now 
stored  in  wooden  sheds  close  to  the  railroad  track  and  liable  to  be  burned  by  sparks 
from  passing  locomotives.  It  is  estimated  that  ^,500  would  furnish  a  suitable  build- 
ing with  iron  roof  and  shutters.  The  present  building,  constructed  of  rough  boards 
and  battened,  will  soon  be  unfit  for  nse  as  a  machine  shop,  as  it  is  deficient  in  light 
and  space  for  carrying  on  work  economically  and  is  also  very  oold  in  winter. 

OFFICE  BUILDING. 

A  proper  oflBce  building  for  the  canal  has  been  mentioned  in  former  reports  as  being 
greatly  needed.  The  present  office  is  many  blocks  from  the  canal,  inconvenient  and 
expensive. 

BUSINESS  OF  THE  CANAL. 

Low  water  during  the  whole  of  the  summer  of  1887  and  the  great  number  of  rafts 
passing  throng  the  canal  have  made  the  season's  report  about  the  largest  on  rec^, 
though  the  long-continued  high  water  of  1888  greatly  reduced  the  amount  of  busi- 
ness tliat  would  have  been  done.  In  May,  1888,  but  twelve  boats  passed  through  the 
canal. 

BOOM  ABOVE  GUARD-LOCK. 

The  boom  authorized  by  the  project  for  last  fiscal  year  was  built  and  put  in  position. 
The  cost  in  place  was  $1,327.32.     Diis  boom  gives  general  satisfaction  and  makes  the 
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entrance  to  tlio  guard-lock  both  oasy  and  safe.  A  small  suspension  foot-bridge,  with 
54  feet  span,  connects  the  piers  against  which  the  boom  rests  with  the  upper  end  of 
the  gnard-lock. 

*  #  •  •  •  •  # 

Very  respectfully,  your  obedient  servant, 

M.  Mbios, 
United  States  Civil  Engineer, 
Maj.  A.  Mackenzie, 

Carps  of  Engineers,  U,  S,A, 


Y6. 

DRY-DOCK  AT  DES  MOINES  RAPIDS  CANAIi,  MISSISSIPPI  RIVER. 

A  history  of  this  work  was  given  in  my  annual  report  for  the  fiscal 
year  ending  June  30, 1886. 

At  the  beginning  of  the  year  there  was  available  for  work  the  sum  of 
$37,621 .7G,  all  of  which  has  been  expended.  During  the  past  fiscal  year 
the  masonry  has  been  been  completed  and  gates  almost  finished.  The 
work  remaining  to  be  carried  put  and  completed  is  as  follows ;  The  slope 
wall  of  dock,  the  concrete  bottom  and  arrangements  of  walls  and  blocks 
iug  for  supporting  boats,  the  18-inch  drain  culvert  connecting  dock  with 
lower  level  of  canal,  placing  pumping  engine,  gates,  aud  the  removal  of 
a  portion  of  the  canal  bank. 

A  detailed  statement  of  work  done  during  i)ast  year  and  its  cost  is 
given  in  the  appended  report  of  Mr.  M.  Meigs,  under  whose  supervision 
the  dock  is  being  constructed. 

The  original  plan  for  sluice-gates  in  the  outer  embankment  of  the  dry- 
dock  has  been  modified  so  as  to  increase  their  capacity.  As  now  con- 
structed this  sluice  will  probably  take  the  place  of  one  of  the  sluices 
heretofore  proposed  for  assisting  in  removing  sediment  from  the  canal. 
This  change  in  plan  increases  the  cost  of  the  dry-dock  al)out  $8,000, 
hat  effects  a  saving  of  $20,000  in  the  completion  of  the  Des  Moines 
Rapids  improvement.  If,  owing  to  the  increase  in  capacity  of  the  dry- 
dock  sluices,  the  total  cost  of  work  is  made  slightly  fi^reater  than  the 
original  estimate,  it  seems  proper  that  such  excess  in  cost  should  be 
horue  by  the  appropriation  for  the  improvement  of  the  Des  Moines 
liapids. 

There  have  been  appropriated  for  this  work  aud  expended  on  it 
$108,750,  and  there  remain  to  be  appropriated  in  accordance  with  orig- 
inal estimate  $16,250.  Economical  construction  requires  that  this 
iunouut  be  given  in  one  appropriation. 

The  large  plant  owned  by  the  United  States  and  used  in  connection 
with  the  improvement  of  the  Upper  Mississippi  Eiver  will  make  use  of 
this  dock,  and  the  longer  its  completion  is  delayed  the  greater  will  be 
the  expenses  attending  the  repair  and  keeping  of  this  fleet  in  proper 
condition.  The  dock  will  also  be  of  great  benefit  to  the  entire  commerce 
of  the  Upper  Mississippi  Eiver. 

Abstract  of  ajapropriaiions. 

By  ait  passtMl  Auffiist  2, 1882 |30,000 

By  act  approved  July  5, 1884 30,000 

By  act  approved  AngQst  5,  1886 48,750 

total 108,750 
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Money  statement 

July  1, 1687,  amount  available 127,621.76 

July  1, 1^^,  amouDt  expended  during:  fiucal  year,  exclusive  of  liabilities 
outstanding  July  1, 18«7 27,621.76 

Atuount  appropriated  by  act  of  August  11, 1S88 16,250.00 


REPORT  or  MR.   M.  MBIG8,  U.  S.  CIVIL  BKQIXBBR. 

United  States  Enginebb  Officb. 

Keokuk,  Iowa,  July  1, 1888. 

Major:  I  have  the  honor  to  submit  the  following  report  on  constructing  a  dry- 
dock  at  the  Des  Moines  Rapids  Canal,  Mississippi  River,  for  the  fiscal  yoar  ending 
June  30,  18S8. 

Work  was  carried  on  from  June  30,  1887,  to  November,  18S7.  All  the  masonry  of 
the  entrance  to  the  dock  was  completed.  Slope  wall  was  laid  iu  the  prism  of  the 
dock  to  about  the  8-foot  stage  in  the  canal.  Most  of  the  steps  were  cut  and  placed, 
and  the  miter-sill  bolted  down.  The  mitersill  and  breast-wall  and  the  west  wing 
wall  have  been  built ;  sluice-gates  made  and  set  in  place ;  a  12-inch  rotary  drainiug 
pump  put  in  complete  order  and  set  in  well.  The  heel  posts  and  cushion  sticks  of  the 
main  gates  are  in  place,  lumber  and  other  materials  are  on  hand,  and  the  conatmc- 
tion  of  the  gates  is  well  under  way. 

The  iron  heel  posts  and  the  other  castings  for  the  sates  were  made  by  the  Novelty 
Iron  Works  of  Dubuque,  Iowa.  All  bar  iron,  angle  iron,  etc.,  for  gates  were  fur- 
nished by  the  Union  Iron  ACills  of  Pittsburgh,  Pa.,  and  all  eye  bars  were  made  by  the 
Keystone  Bridge  Company  of  Pittsburgh,  Pa. 

All  contracts  hove  been  closed  and  there  are  no  outstanding  liabilities. 

There  remains  at  present  to  be  finished,  concrete  foundation  of  dock  bottom,  lay- 
ing an  18-inoh  drain  culvert  to  lower  level  of  canal,  placing  pumping  engine,  remov- 
ing the  old  canal  bank  above  the  dry-dock,  timber  blocking  for  support  of  boats 
when  docked,  completing  slope  walls  of  dock  and  laying  steps,  and  completing  gates. 

Low  water  made  the  towing  of  stone  over  the  rapids  from  tne  quarry  very  diffioolt 
and  dangerous.  One  barge  was  sunk  but  raised  again  at  small  expense.  The  con- 
tinued low  water  from  July  to  November  made  it  necessary  to  load  tne  barges  to  only 
about  one-half  their  capacity  and  double  the  number  of  trips  of  the  tow-boat. 

Material  received  and  work  done. 

Stone  received : 

Face cubic  yards..  570.35 

Backing do 925.99 

Riprap  face - do 207.74 

Ston&out do 624.00 

Stone  laid : 

Masonry do 2,232.00 

-    Riprap  face do....  147.00 

Earth  excavated do 1,713.00 

Rock  excavated do....  272.00 

The  following  is  an  itemized  statement  of  expenditures : 

Purchase  of  stone 112,479.79 

Purchase  of  cement 772.13 

Purchase  of  tools 26.96 

Cutting  stone 4,646.48 

Laying  stone  and  slope  wall 3,009.42 

Excavation  for  foundations 1,053.28 

Bailing  and  draining 1,189.71 

Repairs  of  barges  and  launch 397.27 

Towing  stone 1,197.59 

Lumber  for  gates 640.63 

Iron  for  gates 2,046.88 

Overseer  at  works  and  contingent  expenses 772.64 

Gtoeral  superintendence  and  office  expenses 162,52 

ToUl 28. 395. 3D 

Very  re8i)ectfully,  your  obedient  servant, 

M.  Mbigs, 
Uai.  A.  Mackenzie^  United  States  Civil  Engineer, 

Corpe  of  Enffineert,  U.  5.  A, 
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Y7. 
ICE-HARBOR  AT  DUBUQUE,  IOWA. 

A  fnll  description  of  this  work  has  beea  given  in  previous  reports. 

At  the  beginning  of  the  year  there  was  available  a  balance  of  $4,503.99. 
No  farther  work  has  been  carried  out,  and  this  balance  is  still  on  hand. 

To  complete  the  harbor  in  accordance  with  original  project  calls  for 
the  riprapping  of  the  south  shore  of  the  harbor,  and  the  balance  on 
baud  would  probably  accomplish  such  work;  bub  an  item  in  the  last 
river  and  harbor  act  provides  that  ^*  the  unexpended  balance,  or  so  much 
thereof  as  shall  be  necessary,  shall  be  applied  to  paving  instead  of  rip- 
rapping  said  harbor.''  For  such  paving  and  the  grading  which  must 
precede  it  additioual  appropriations  arc  necessary.  The  intention  of 
Congress  not  being  fully  understood,  new  plans  or  estimates  can  not 
well  be  prepared.  While  the  paving  work  referred  to  is  not  a  necessity, 
80  far  as  the  use  of  the  harbor  for  its  legitimate  purposes  is  concerned, 
it  would  be  a  desirable  method  of  finishing  the  work,  if  funds  are  avail- 
able for  such  purpose. 

The  balance  now  available  will  be  retained  for  commencing  any  work 
which  may  hereafter  be  determined  to  be  the  best  for  completing  the 
ice-harbor.  As  the  dredging  of  the  harbor  has  been  completed,  the  de- 
lay does  not  materially  interfere  with  the  use  of  the  harbor  during  the 
winter. 

Abstract  of  appropriations. 

By  act  pawed  Auffust  2, 1832 $20,000 

Byact  approved  July  5, 1884 20,000 

Total 40,000 

Monet/  statement. 

Jaly  1,  1887,  amoant  available $4,503.99 

Jaly  1, 1888,  balance  available 4,503.99 


Y  8. 
HARBORS  OF  REFUGE  OX  LAKE  PEPIN,  AT  LAKE  CITY,  MINNESOTA. 

A  survey  for  harbors  of  refuge  on  Lake  Pepin,  called  for  by  act  of 
Congress,  was  made  in  1881,  and  certain  plans  and  estimates  were  pre- 
scDted. 

Acts  of  Congress  of  August  2,  1882,  July  6, 1884,  and  August  5, 
188G,  appropriated  and  allotted,  in  all,  $35,000  for  the  work  at  Lake 
City. 

The  earlier  appropriations  were  not  suflBcient  in  amount  to  justify  a 
commencement  of  work,  aud  after  the  appropriation  of  August  5, 1886, 
was  mado  it  was  concluded  that  a  less  expensive  and  extensive  struct- 
ure than  that  originally  contemplated  was  desired  by  Congress.  New 
plans  were  therefore  mado  aud  new  projects  presented  in  July  and  Au- 
gust, 1886.    These  projects  were  approved. 
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Tbo  later  projects  provided  for  the  baildiug  of  a  pier  about  800  feet 
long,  from  a  point  on  the  shore  below  the  gravel  point  rather  than  above 
it,  as  originally  proposed. 

In  the  fall  of  1886  some  preparations  were  made  for  commencing 
work;  but,  in  consequence  of  strong  protests  from  some  of  the  resi- 
dents of  Lake  City  as  to  location,  operations  were  suspended.  Later, 
the  differences  were  reconciled,  and  by  the  voice  of  the  city  council  the 
Government  was  asked  to  locate  the  work  where,  in  its  opinion,  it 
would  best  serve  the  interests  of  commerce. 

The  new  plans  contemplated  the  building  up  of  a  foundation  of 
gravel,  which  would  serve  to  so  reduce  the  depth  of  water  and  amovnt 
of  crib-work  as  to  permit  a  useful  length  of  pier  to  be  built.  On  the 
23d  of  May,  1887,  a  dredging  outfit  was  sent  to  Lake  Oity  and  the  foun- 
dation was  commenced.  Work  was  continued  through  the  season  and 
resulted  in  the  construction  of  a  pier  extending  into  the  lake  from  the 
foot  of  Elm  street  about  871  feet,  of  which  length  513  feet  are  of  crib- 
work,  and  the  balance  earthen  embankment.  The  crib- work  rests  on  a 
gravel  foundation,  which  reduced  the  depth  of  the  lake  on  the  line  of 
the  pier  from  28  feet  to  about  5  feet  at  low  water. 

The  crib- work  was  built  with  sloping  side  and  end,  and  this  plan 
proved  itself  to  be  much  better  than  that  of  vertical  sides,  as  used  at 
Stockholm.  During  the  past  spring  there  was  an  unprecedented  com- 
bination of  very  high  water,  solid  ice,  and  severe  storms  which  mate- 
rially damaged  the  Stockholm  pier  and  destroyed  much  private  prop- 
erty ;  but  the  pier  at  Lake  City  was,  so  far  as  can  be  now  discovered, 
only  slightly  injured  by  the  tearing  away  of  its  top  planking. 

This  pier,  during  the  time  of  high  water  and  storms,  furnished  pro 
tection  to  the  shops  and  warehouses  in  the  harbor  and  saved  from  de- 
struction property  valued  at  a  far  greater  amount  than  the  cost  of  the 
pier. 

A  record  and  description  of  the  work  is  given  in  the  following  ex- 
tract from  the  season's  report  of  United  States  Superintendent  W.  A, 
Thompson,  under  whose  immediate  direction  the  operations  were  carried 
out: 

Owiug  to  the  depth  of  water  being  from  20  to  2d  feot  at  low-water  stage  for  most 
of  tbo  lengtb  of  tbe  proposed  pier,  it  was  decided  to  lessen  the  cost  by  making  a 
foundation  of  gravel,  dredged  irom  the  gravel  bars  la  the  vicinity  of  Lake  City.  Ac- 
cordingly, I  was  instructed  in  April,  1887,  to  get  the  dredge  Phmnix  and  outfit  ready 
to  do  this  work  as  soon  as  possible.  The  outfit^  consisting  oi  dredge,  tow-boat  J,  G. 
Parke f  six  dnmp-boats,  and  two  coal-flats,  reached  Lake  City  Saturday,  May  21,  and 
began  work  May  2^,  Various  bars  within  a  distance  of  4  miles  of  Lake  City  were 
examined,  but  none  were  found  to  contain  a  better  gravel  than  could  be  found  in 
front  of  the  steam-boat  landing. 

During  the  month  of  June  the  dredge  was  necessarily  taken  away  from  Lake  City 

and  put  to  work  between  Saint  Paul  and  Hastings,  dredffin^  new  channels  throagh 

bars  that  obstructed  navigation.    Work  was  resumed  at  Lake  City  July  5.     AuRust 

10  the  dredge  was  taken  to  Beef  Slough  and  returned  August  14,  and  continued  to 

'  work  at  LaKO  City  until  November  3,  when  it  was  laid  up  at  Read's  Landing. 

During  a  portion  of  September  and  all  of  October  the  tow-boat  was  engaged  a 
greater  part  of  the  time  in  towing  rock,  and  consequently  but  little  work  coiud  be 
done  by  the  dredge. 

For  a  distance  of  355  feet  from  the  shore  as  much  gravel  was  de[>osited  as  was  pos- 
sible, and  for  the  rest  of  the  distance  the  gravel  foundation  was  raised  to  within 
about  5  feet  of  low  water  of  1864.  The  slopes  of  the  sides  of  the  foundation  are  about 
4  feet  horizontal  to  1  vertical. 

The  gravel  embaukmont  at  the  shore  end  is  17  feet  wide  on  top,  with  a  height  of  lU 
feot  above  low  water  of  1864.  The  gravel  was  deposited  under  water  by  means  of 
dump-boats,  and  for  that  part  above  water  the  gravel  was  wheeled  onfo  the  embank- 
ment from  flat-boats. 

The  slopes  above  low  water  are  1^  horizontal  to  1  vertical.  On  the  lower  slope, 
there  is  a  layer  of  rock  'ii  feet  thick  at  the  bottom,  decreasing  to  1  foot  in  thickness 
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at  the  top.  Oa  the  upper  side  the  rook  is  1^  feet  thick  at  base,  and  1  foot  at  the  top. 
The  top  of  the  embaDlcinent  is  also  covered  with  rock. 

8ixteea  cribs,  each  3*2  feet  long  and  32  feet  wide,  were  sunk  continuously  from  the 
end  of  the  embankment.  These  cribs  were  constructed  to  a  height  of  about  G  inches 
above  low  water  of  1HG4.  Pine  logs  were  used  from  12  to  20  inches  thick,  and  at 
least  32  feet  long.  The  logs  were  fastened  together  by  seveu-eights-inch  drit't-bolu. 
The  pine  timbers  in  superstructure  were  6  inches  thick,  I  foot  wide,  and  from  12  to 
16  feet  long.  These  timbers  were  fastened  together  by  drift-bolts  three-fourrhs-inch 
in  diameter,  and  from  12  to  18  inches  in  length.  A  slope  was  given  to  the  lower  side 
and  outer  end  of  the  superstructure  of  16^  horizontal  to  12|-  vertical.  These  slopes 
are  covered  with  oak  plank  3  inches  thick,  and  the  vertical  side  is  planked  with  oak 
2  inches  thick.    The  top  is  planked  with  3-inch  pine. 

The  total  length  of  breakwater  is  871  feet,  of  which  355  feet  are  embankment.  The 
top  of  superstructure  is  12f  feet  above  low  water  of  1864. 

The  cribs  and  superstructure  are  filled  with  rock,  most  of  which  was  taken  from 
theshore  of  the  lake  and  from  ravines  where  it  had  been  exposed  to  frosts  and  moisture 
for  years  without  injury. 

Material  used  in  work^  and  cost. 

516  pieces  pine,  3  inches  by  12  inches  by  16  feet,  top  planking 371. 52 

100  pieces  piue,  6  inches  by  12  inches  by  14  feet^  superstructure 126. 00 

76  pieces  pine,  G  inches  by  12  inches  by  12  feet,  superstructure 82. 08 

2,840  pieoeB  pine,  6  inches  by  12  inches  by  16  feet,  superstructure 4, 089. 60 

336  pine  logs,  7 1,940  feet,  B.  M.,  crib- work 1,124.10 

516  pieces  oak,  2  inches  by  12  inches  by  12  feet,  side  planking 309. 60 

520  pieces  oak,  3  inches  by  12  inches  by  10  feet,  side  planking 390. 00 

521  pieces  oak,  3  inches  by  12  inches  by  10^  feet,  side  planking 410. 29 

18,045  pounds  drift-bolts 5:^7.73 

6,762  pounds  spikes * 201.21 

300  pounds  60-penny  nails 8.25 

8,675.5  cubic  yards  rook  on  barges 5,437.85 

329.9  cubic  yards  rock  on  bank 69.61 

73,680  cnbic  yards  gravel  put  in  embankment  and  foundation 1 1, 715. 12 

Labor  constructing  cribs,  superstructure,  and  embankment 5, 359. 54 

Saperintendence  and  contingencies,  and  care  and  repair  of  plant  during 

winter  and  spring 1,752.72 

'  Total 31,985.23 

There  remains  available  for  repairs  (from  allotment  for  harbor  at 
Lake  City,  from  appropriation  for  '^  improving  Mississippi  River  from 
Saint  Paul  to  Des  Moines  Kapids/'  act  of  July  5,  1884),  the  sum  of 
13,014.77. 

The  work  carried  out  at  Lake  City  gives  a  good  harbor  protected  from 
all  storms,  excepting  those  coming  across  the  lake.  The  latter  are 
rarely  such  as  to  interfere  with  the  use  of  the  harbor. 

It  is  not  thought  that  any  extension  of  this  work  will  be  necessary ; 
and  as  the  available  balance  of  allotment  from  general  appropriation  for 
"improving  Mississippi  Eiver  from  Saint  Paul  to  Des  Moines  Rapids.'' 
($3,014.77),  together  with  such  aid  as  can  be  given  this  work  in  connec- 
tion with  the  general  improvement,  will  probably  be  sufficient  to  keep 
tbe  pier  in  repair  during  the  coming  year,  no  further  special  appropria- 
tion is  recommended.  * 

Abstract  of  appropriations. 

By  act  passed  August  2,1882 $10,000 

By  aUotment  act  of  July  5, 1884* 15,000 

By  act  passed  August  5, 1886 10,000 

Total 35,000 
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Money  statement. 

July  1, 1887,  amoaat  available* $16,350.83 

July  1. 1838,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 16, 350.  b2 


Y9- 
HARBORS  OF  REFUGE   ON  LAKE  PEPIN,   AT  STOCKHOLM,  WISCONSIN. 

A  crib-pier  579  feet  long,  exteudiDg  into  the  lake  and  affording  pro- 
tection from  storms  on  one  side  or  the  other  in  nearly  all  conditions  of 
wind,  was  completed  in  September,  1885.  A  description  and  history  of 
the  work  is  given  in  my  annual  report  for  fiscal  year  ending  Jane  30, 
1886. 

This  pier  was  built  by  contract,  in  accordance  with  plans  which  gave 
as  substantial  a  structure  as  the  available  funds  permitted.  The  work 
passed  through  two  winters  and  springs  without  injury  from  storms 
and  ice;  but  during  the  past  April  an  unprecedented  combination  of 
circumstances  led  to  the  breaking  up  of  the  top  of  this  pier.  The  con- 
ditions and  results  are  described  as  follows  in  a  petition  presented  by 
the  citizens  of  Stockholm  and  Lake  City,  with  a  view  to  securingan  ap- 
propriation for  repairing  the  damaged  pier  : 

During  the  present  spring;  there  was  a  higher  stage  of  water  in  the  lake  than  was 
ever  before  known  when  the  ice  broke  up,  reaching  the  top  of  the  pier,  the  ice  at  the 
time  being  two  feet  thick  and  as  solid  as  in  mid-winter.  During  the  high  stage  of 
water  a  violent  wind-storm  moved  this  great  mass  of  ice  with  such  force  as  to  break 
every  thing  before  it,  taking  off  about  4  feet  of  the  top  of  the  pier.  More  damage 
was  done  to  private  property  by  ice  along  the  lake  than  during  the  previous  twenty- 
live  years. 

Since  the  breaking  up  of  the  ice  in  Lake  Pepin  the  stage  of  water 
has  been  too  great  to  permit  a  proper  examination  of  the  pier  to  be 
made ;  but  it  is  thought  that  about  4  feet  have  been  taken  off  the  top. 
There  is  now  on  hand,  from  appropriation  pertaining  to  this  work,  a 
balance  of  $5,029.06,  which  is  available  for  repairs.  It  is  probable  this 
amount  would  be  sufficient  for  rebuilding  the  pier  in  accordance  with 
the  original  plans ;  but  in  making  repairs  it  would  appear  advisable  to 
so  modify  plans  as  to  make  them  conform  more  nearly  to  those  adapted 
for  the  breakwater  built  last  year  at  Lake  City,  which  structure,  in  a 
more  exposed  position,  passed  comparatively  safely  through  the  same 
storm  that  injured  the  Stockholm  pier.  At  Stockholm  the  breakwater 
was  given  vertical  sides,  so  that  it  could  also  be  used  as  a  landing  pier. 
At  Lake  City  the  pier  was  built  with  sloping  side  and  end,  permitting 
the  ice  to  slide  over  rather  than  push. 

The  cost  of  rebuilding  the  Stockholm  pier  with  sloping  sides,  in  ac- 
cordance with  proposed  change  of  plan,  can  not  be  estimated  with  any 
degree  of  accuracy  until  the  present  condition  of  the  pier  is  known,  bat 

*  The  act  of  July  5,  18;J4,  appropriated  $15,000  for  "  improving  harbor  at  Lake  City, 
Miun.,  continuing  improvement ; "  but  the  title  was  cliauged  on  the  books  of  tbe 
Treasury  to  "  Improving  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids— ap- 
plied to  Lake  City" — and  the  $15,000  is  now  considered  as  an  allotment  from  the  gen- 
oral  appropriation,  rather  than  as  a  separate  item.  It  is  therefore  considered  in  the 
money  statement  under  heading  of  **  Improving  Mississippi  River  from  Saint  Panl  to 
Des  Moines  Rapids,"  and  omitted  from  **  amount  available  July  1, 1887,"  in  above 
statement, 
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it  is  probable  that  tlio  cost  of  suck  work  will  be  $15,000  in  excess  of  tiie 
balance  uow  on  hand. 

The  original  project  for  this  work  contemplated  the  constraction  of  a 
breakwater  at  a  cost  of  $53,498,  and  there  has  been  appropriated  under 
this  project,  as  modified  by  change  in  plan  of  breakwater,  $25,000.  It 
being  thought  heretofore  that  the  balance  on  hand  woul^  be  sufficient 
to  provide  for  repairs,  no  further  appropriation  has  been  recommended 
in  my  annual  reports,  but  it  is  now  necessary  to  present  an  estimate  for 
$15,000. 

Abstract  of  appropriation  a. 

By  act  passed  Angnst  2, 1882 $10,000 

Bj  act  approved  Joly  5,  1884 15,000 

ToUl 25,000 

Money  statement 

July  1,  1887,  amout available |6,209.39 

July  1,  1688,  amoant  expended  daring  fiscal  year,  osclasive  of  liabilities 
oatstandlng  Juno  30,  1887 280.33 

Julyl,  1888,  balance  available 5,929.06 

r Amoant  (estimated)  required  for  completion  of  existinfi;  project 15, 000. 00 

j  Amoant  that  can  be prontablv expend^ in  fiscal  yearending  Juno  30, 1890  15, 000. 00 
)  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  aoto  of  18(56  and  1867. 
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PRESERVATION  OP  THE  FALLS  OP  ST.  ANTHONY  AND  IMPROVEMENT 
OF  THE  MISSISSIPPI  ABOVE  THE  FALLS— IMPROVEMENT  OP  THE 
CHIPPEWA  AND  ST.  CROIX  RIVERS,  WISCONSIN,  AND  OP  MINNESOTA 
RIVER  AND  BED  RIVER  OP  THE  NORTH,  MINNESOTA  AND  DAKOTA- 
RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI— IMPROVEMENT  OF 
THE  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO  FORT  BENTON, 
MONTANA,  AND  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 


SEFORT  OF  MAJOR  CHARLES  J,  ALLEN,  CORPS  OF  ENGTNEERS,  OFFICER 
/iV  CffARGB,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18h8,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Preseryation  of  the  Falls  of  St.  An- 

tliony,  Miniieflota. 

2.  Consi^otion  of  lock  and  dam  on  the 

Mis&JBaippi  River  at  Meeker's  Island, 
Minnesota. 

3.  Mississippi  River  above  the  Falls  of 

St.  Antbony,  Minnesota. 

4.  Reservoirs  at  headwaters  of  the  Mis- 

sissippi River. 

5.  Chippewa    River,   inclndinj;   Yellow 

Banks,  Wisconsin. 

6.  St.  Croix  River,  Wisconsin  and  Miune- 

sota. 


7.  Minnesota  R^ver,Miuuesota. 

8.  Red  River  of  the  North,  Minnesota 

and  Dakota. 

9.  Constmctlon  of  lock  and  dam  at  Goose 

Rapids,  Red  River  of  the  North, 
Minnesota,  and  Dakota. 

10.  Surveys  for  reservoirs  at  the  sources  of 

the  Mississippi,    St.   Croi:?,  Chip- 
pewa, and  Wisconsin  rivers. 

11.  Missonri  River  from  Sioux  City,  Iowa, 

to  Fort  Benton,  Montana. 

12.  Yellowstone  River,  Montana  and  Da- 

kota. 


EXAMINATIONS  AND  SURVEYS. 


13.  Mississippi  Rivet  between  Saint  Panl 

and  St.  Anthony's  Falls,  Minnesota. 

14.  Minnesota  River,  with  a  view  to  its 

improvement  by  locks  and  dams. 


15.  Red  River  of  the  North,  Minnesota, 
from  Moorhead  to  Fergus  Falls. 


United  States  Engineer  Office, 

Saint  Paulj  Minn.^  July  C,  1888. 
Sm:  I  have  the  honor  to  forward  herewith  reports  upon  the  surveys 
and  works  of  river  improvement  in  my  charge  for  the  fiscal  year  ending 
June  30, 1888. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 


The  Chief  op  Engineers,  TJ.  S.  A. 


Major  of  Engineers. 
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Z  I. 

PRESERVATION  OF  THE  FALLS  OF  ST  ANTHONY,  MINNESOTA. 

The  liistory  and  details  of  this  improvement  are  given  at  length  in 
the  last  annaal  report.  Ko  work  was  done  daring  the  past  fiscal  year, 
there  being  no  funds  for  it. 

As  there  is  no  navigation  at  present  dependent  upon  the  preserva- 
tion of  the  Falls  of  St.  Anthony,  and  as  Congress  has  made  no  ap- 
propriation for  that  purpose  since  1884,  it  seems  proper  to  render  no 
estimate  under  this  head  for  the  fiscal  year  ending  June  30, 1890. 

Total  expended  under  the  last  [the  present]  project,  including  out- 
standing liabilities,  $405,000. 

Total  expended  under  all  projects,  including  outstanding  liabilities 
and  the  construction  of  a  log-sluice  ordered  by  act  of  Congress  ap- 
proved March  3, 1879,  $015,000. 

Money  statement. 

July  1,  188d,  outstanding  liabilities *t86.83 

C  Amoant  (estimated)  required  for  project 210,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


Z2. 

CONSTRUCTION  OP  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  project  for  this  work  is  given  in  the  Beport  of  the  Chief  of  En- 
gineers for  the  fiscal  year  ending  Jane  30,  ISTi,  and  the  cost  estimated 
at  $922,121.46,  the  object  being  to  connect  with  the  improvement  of  the 
Mississippi  River  below  Saint  Paul,  so  as  to  secure  steam-boat  naviga- 
tion up  to  the  Falls  of  St  Anthony. 

No  improvement  of  the  river  between  Saint  Paul  and  site  of  the  pro- 
posed lock  and  dam  has  been  authorized  by  Oongress. 

Congress,  by  act  appi'oved  July  23, 1868,  made  a  grant  of  200,000 
acres  of  public  lands  to  the  State  of  Minnesota  to  aid  in  constracting 
a  lock  and  dam  at  this  point  in  accordance  with  plan  and, estimate  pre- 
viously submitted. 

By  act  approved  March  3, 1873,  Congress  appropriated : 

For  constraction  of  the  lock  and  dam  on  the  Mississippi  River  at  Meeker's  Island, 
Minnesota,  according  to  the  surveys  and  plans  of  the  War  Department,  $25,000 :  Pro- 
vided, That  all  rights  and  claims  m  and  to  the  land  grant  made  to  the  State  of  Min- 
nesota for  the  above  work,  by  act  approved  Jnly  23,  1868,  shaU  be  fnlly  reHnqnisbed 
to  the  United  States  before  any  of  this  appropriation  is  expended. 

None  of  this  appropriation  has  been  used,  the  required  relinquish- 
ment not  having  been  made. 

This  appropriation,  but  little  more  than  2J  per  cent,  of  the  estimate, 
has  been  lying  unused  for  fifteen  years. 

A  survey  of  the  Mississippi  River  between  Saint  Paul  and  St.  An- 
thony's Falls,  provided  for  in  the  river  and  harbor  act  of  Congress 
approved  August  5, 1886,  was  made  during  the  season  of  1887.    The 

*  Funds  are  on  hand  to  pay  oatstanding  liabilities. 
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report  of  the  survey  was  rendered  December  20, 1887^  and  printed  as 
part  of  Ex.  Doc  Xo.  168,  Bouse  of  Eepresentatives,  Fiftieth  Congress, 
first  session.  For  statistics  reference  is  respectfully  made  to  that  re- 
port 

Money  statement. 

July  1,  1S87,  amount  available,  subject  to  couditioDS  in  act |25,000. 00 

Jaly  1,  16c!8y  balance  available,  subject  to  conditions  in  act 25,000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 897, 121.46 

/  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  lt567. 


Z3. 

IMPROVEMENT  OF  THE    MISSISSIPPI   RIVER  ABOVE    FALLS   OF* SAINT 
ANTHONY,  MINNESOTA. 

The  present  project,  under  which  "work  has  been  carried  on  since  and 
iDcluding  1880,  is  based  upon  the  project  for  the  improvement  of  252 
miles  oV  the  river,  from  Oonradi's  Shoals  to  Grand  Kapids,  the  latter 
the  present  head  of  steam- boat  navigation ;  the  estimated  cost,  $54,127.50, 
is  given  in  the  report  of  February  8, 1875,  upon  part  of  the  Mississippi 
transportation  routes  to  the  seaboard ;  plan  of  improvement  to  afiford  3 
to  5  feet  depth  in  the  channel  by  removing  snags,  bowlders,  and  bars, 
and  confining  the  low-water  discharge  to  widths  practicable  for  naviga- 
tion by  means  of  wing-dams,  where  necessary. 

This  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  Saint  Anthony  and  Saint  Cloud  at  $144,667.50 }  the 
improvement  of  this  section  to  afford  5  feet  depth  in  the  channel  at  low 
water  between  the  Falls  and  Saint  Cloud  by  removal  of  sand,  gravel, 
Hod  bowlder  bars  and  the  construction  of  wing-dams.  The  sum  of 
120,000  appropriated  by  act  of  Congress  approved  August  14, 1876,  was 
expended  between  those  places.  Prior  to  the  rendition  of  the  report 
aud  estimate  of  February  8, 1875,  Congress  had  appropriated,  by  act 
approved  June  23, 1874,  the  sum  of  $25,000  for  improvement  of  the 
river  above  the  Falls  of  Saint  Anthony,  which  was  also  expended  in 
improving  the  channel  between  the  Falls  and  Saint  Cloud. 

Steam-boat  navigation  having  discontinued  between  the  Falls  and 
Saint  Cload,  a  distance  of  78  miles,  the  third  appropriation  made  by 
Congress,  that  of  $15,000  by  act  approved  June  14, 1880,  was  applied 
to  the  stretch,  165  miles  in  length,  of  river  between  Aitken  and  Grand 
Rapids,  which  stretch  is  included  within  the  distance  from  the  Rapids 
to  Conradi^s  Shoals,  as  have  been  all  subsequent  appropriations  for  im- 
proving the  river  above  the  Falls  of  Saint  Anthony. 

No  work  towards  this  improvement  was  done  during  the  past  fiscal 
year,  there  having  been  no  funds  for  continuing  the  work,  and  for  the 
liame  reason  none  has  been  done  since  3884. 

Amount  expended  on  the  present  project  to  June  30, 1888,  including 
outstanding  liabilities,  $35,000. 

Before  work  of  improvement  commenced  under  the  present  plan  the 
Htream  between  Aitken  and  Grand  Bapids  was  so  obstructed  by  snags, 
bowlders,  and  leaning  trees  that  at  low  and  even  high  stages  of  water 
navigation  was  difficult  and  sometimes  almost  impossible  for  steamers 
drawing  less  than  3  feet  of  water.  There  is  now  a  general  depth  in  the 
improved  channels  of  3  feet  at  low  water,  though  many  masses  of  gravel 
EKa88 ^97 
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and  bowlders  yet  require  to  be  removed  in  order  to  afford  safficient 
width.  Snags  form  more  or  less  every  season,  and  caving  bends  fur- 
nish leaning  trees  or  sweepers.  The  movement  of  ice  in  the  spring  also 
causes  deposit,  more  or  less,  of  bowlders  in  ^he  channels. 

The  three  completed  reservoirs  at  the  heaiiwaters  of  the  Mississippi 
Eiver  above  Grand  Eapids  may  be  relied  upon  henceforth  to  provide 
sufficient  depth  for  the  steam-boats  on  the  river  at  and  above  Aitken, 
but  the  obstructions,  as  bowlders,  etc ,  should  be  removed,  as  they  con- 
tract the  channel  and  interfere  with  the  movements  of  steamers  at  any 
stage  of  water. 

The  caving  of  the  banks  in  many  places  is  due  to  the  powerful  wheel 
of  the  steamer  Andy  Oibsouj  which  carries  passengers,  ftiight,  and  sup- 
plies for  the  lumbermen's  camps  and  settlements,  the  steamer  being  too 
long  over  all  for  the  narrow  widths  and  sharp  bends  which  occur  on 
this  part  of  the  stream. 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  continuing  the  removal  of  obstructions  from 
the  river  between  Aitken  and  Grand  Rapids,  the  piece  of  river  to  which 
steam-boat  navigation  above  the  Falls  of  Saint  Anthony  is  at  present 
confined. 

There  are  at  present  three  steamers  with  barges  engaged  in  freight 
and  passenger  transportation  between  Aitken  and  Grand  Rapids.  The 
comparative  tables  of  commercial  statistics  herewith  show  that  in  1880, 
the  year  in  which  the  work  of  improvement  between  Aitken  and  Grand 
Rapids  commenced,  there  was  but  one  steamer  (with  its  barges)  plying 
between  those  points,  and  that  though  the  amount  of  freight  transported 
that  year  by  steamer  was  unusually  large,  the  freight  rates  were  from 
75  cents  to  $1  per  100  pounds }  while  in  1883, 1884,1885,  and  1880  the 
rates  reduced  to  20  to  40  cents  per  100  pounds.  The  last-named  figures 
obtained  in  1886,  at  which  time  there  were  three  steam-boats  engaged 
in  freighting  and  carrying  passengers  between  Aitken  and  Grand  lip- 
ids. The  country  bordering  the  river  north  of  Aitken  is  becoming  more 
and  more  settled,  and  there  is  no  doubt  that  the  improvement  of  the 
river  already  effected  by  the  United  States  Government  has  largely 
contributed  to  the  increase  in  settlement. 

ThiB  work  is  in  the  coUectioQ  district  of  MinDesota.  Tbe  nearest  port  of  entry  is 
Dnluth,  Minn.  Collections  from  all  sources  during  the  year  ending  December  31, 
18tf7,  $5,290.35 ;  value  of  merchandise  **  in  transit "  trade,  $62.415 ;  duties  on  same, 
$5'2,205.49;  value  of  domestic  exports,  $3,888,138. 

Abstract  of  appropriations  made  for  improving  Mi$8i8$ippi  Hirer  above  the  Falls  of  Saint 

Anthoniff  Minnesota, 

By  act  approved — 

June  23,  1874 ., •$25,000.00 

August  14,  1876 •20,000.00 

June  14,  1880 : 15,000.00 

March  3,  1881 10,000.00 

By  act  passed  August  2,  1882 10.000.00 

Total 80,000.00 

Original  estimates  for  the  work  between  Grand  Rapids  and  Conradi's  Shoals      54, 127. 50 

Appropriations  by  acts — 

June  14, 1880 $15,000.00 

March3,  1881 10,000.00 

August  2,  ISfti 10,000.00 

35,000.00 

Remaining  to  be  appropriated 19,127.50 

•  Made  and  expended  before  the  adoption  of  the  present  project. 
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Money  statement 

Jaly  1, 1887,  amount  available,  inclading  outstandiDg  liabilities  (|3.67) . .  $3. 67 

July  1, 1888,  outstandiDg  liabilities 3.67 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project,  viz, 

I     improvement  between  Grand  Rapids  and  Conradi's  Shoals 9, 1S7. 50 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890      9, 127.  GO 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[    harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Cimparatire  statement  of  the  steam-boat  business  on  tlie  Mississippi  JUver  between  Ailken 
and  Grand  BapidSy  of  the  logs  run^  and  of  the  lumber^  shingles^  and  lath  mtinyfactured 
on  the  river  above  the  Falls  of  Saint  Anthony  ^  for  a  period  of  eight  yearsy  Id80-lb87,  i«- 
(insive. 


Year. 

Steam- 
boats. 

Freight 
earned. 

Paasen- 

gere 
carried. 

Logs  ran. 

Lumber. 

Shingles. 

Lath. 

IW 

1881 

Nxmher. 

1 
I 
2 
2 
2 
2 

Pounds. 
7,874.260 
2. 200, 000 
3,026,000 
2,800,000 
16,000,000 
6.000,000 
3,000,000 
3, 710, 400 

Number. 
1,000 
1,540 
1,764 
1,100 
1,346 
2.400 
3,500 
2,881 

Feet,B.M. 
226,000.000 
238,000.000 
286,000.000. 
420, 000, 000 
367,000,000 
317,003,000 
282,600,000 
:285,000,O00 

Feet^B.M. 
241.157,989 
33P,  162, 197 
423, 009, 250 
308, 178, 995 
389,178,995 
340,020,000 
282.248,700 
272,044,907 

8  .25 

12  150 
IC            100 

13  [50 
12            100 
12             100 
10             K)0 

9  I5U 

Number. 
49. 423, 100 
70, 380, 750 
77, 808,  OCO 

U82 

Ii83 

83, 193, 825 

Ife8l 

1885 

101, 087,  360 
88, 102, 00<> 

1886 

\m\ 

3 
3 

58, 959. 000 
Unknown. 

'  Amoant  of  commerce  and  navigation  when  work  of  improvement  began. 
t  Amount  of  commerce  and  navigation  at  present  time,  1887. 
*  Approximate. 

Shippers  of  freiffbt  do  not  insure  their  cargoes.  Tlie  effect  of  work  tbus  far  exe- 
cuted has  been  to  lower  the  rates  on  freight  between  Aitken  and  Grand  Rapids  about 
10  per  cent. 

There  are  do  competing  routes  of  transportation,  as  the  steam-boats  do  about  all  the 
earrying  trade  durlnc  the  seasons  of  navigation.  There  were  during  the  season  oi' 
1887  three  steamers  which  competed  with  each  other. 

Rates  of  freight  from  Aitken  to  Grand  Rapids^  from  1880,  when  work  of  improvement 

began,  to  1887,  inclusive. 


Tears. 

Bate  per    i 
100  pounds. 

1 

Years. 

Hate  per 
100  pounds. 

1880 

|0.75-$L00 
.75-  1.00 
.  75-  1. 00 
.50-    .75 

1884 

J881 

1885 

.  25-    .  40 

18GB 

1886 

.20-    .40 

lies 

1887 

.25-    .25 

The  foregoing  table  shows  the  benefits  to  the  community  in  the  matter  of  the  saving^ 
iff  expenses  in  getting  their  supplies  of  all  kinds  to  and  n-om  market. 


Z4. 

RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  object  of  the  reservoirs  is  to  collect  surplus  water,  priDcipally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released  so  as  to  benefit  navigation  upon  the  Mississippi 
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Biver  below  the  dams.  Bedaction  of  heights  of  floods  in  localities  im- 
mediately below  the  dams  expected  to  obtain  to  some  extent,  but  control 
of  extended  floods  or  freshets  not  expected. 

The  reservoir  project  is  the  outcome  of  surveys  and  examinations  in 
1869, 1874, 1878,  and  1879,  the  results  of  which  are  published  in  appen- 
dixes  to  various  Annual  Beports  of  the  Chief  of  Engineers. 

The  r6sum6  of  the  subject  is  given  in  the  Beport  of  the  Board  of  En- 
gineers printed  in  Appendix  A  A  to  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1887. 

From  the  results  of^  the  surveys  and  examinations  just  noted,  and 
further  examinations  in  1880,  the  flrst  cost  of  constructing  forty-one 
reservoir  dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,083, 
exclusive  of  that  of  land  damages,  which  could  not  be  given  in  advance. 
(See  page  1781,  Appendix  W  to  Beport  of  the  Chief  of  Engineers  for 
1881.) 

The  project  for  this  improvement  was  inaugurated  in  1880  by  an  ap- 
propriation for  the  construction  of  a  reservoir  dam  at  Lake  Wiunibi- 
goshish,  made  by  act  of  Congress  approved  June  14,  that  year.  For 
the  reasons  given  in  the  annual  report  for  1886,  the  woik  of  coustmc- 
tion  commenced  and  has  been  continued  in  Minnesota. 

Four  reservoirs  have  been  completed ;  the  last,  on  Pine  Biver  at  the 
outlet  of  Cross  Lake,  having  been  completed  in  1886,  though  the  greater 
part  of  the  main  dam  was  finished  in  1885. 

Congress,  by  act)  approved  August  6, 1886,  appropriated  as  follows : 

For  continuing  operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  |37,500:  Frovid^f  That,  in  the  opinion  of  the  Chief  of  Engineers,  the  expend- 
iture of  this  appropriation  and  the  ultimate  oempletion  of  this  part  of  the  reservoir 
system  will  adequately  improve  navigation. 

The  subject  was  referred  to  the  Board  of  Engineers  mentioned  above. 
The  Board  recommended  the  raising  the  Pokegama  Eeservoir  Dam  2 
feet;  the  building  a  dam  in  the  Sandy  Lake  District,  if  elaborate  sur- 
veys should  prove  such  to  be  feasible ;  the  necessary  legislation  to  pro- 
vide for  operating  dams ;  and  gaugings  of  volume  of  discharge  at  or 
near  Saint  Paul  during  the  annual  operations  of  the  reservoirs. 

The  survey  of  Sandy  Lake  and  Biver  was  accordingly  undertaken,  as 
were  some  needed  examinations  at  the  Pokegama  Reservoir,  upon  which 
to  base  plans  and  estimates. 

The  past  winter  was  very  severe  and  communication  with  the  dams 
difficult.  The  streams  and  swamps  between  Aitkeu  and  Pokegama 
Falls  were,  in  addition,  swollen  during  a  part  of  the  spring  following, 
prolonging  the  time  during  which  it  was  difficult  to  communicate  wiUi 
the  dams.  Plans,  however,  for  the  work  necessary  to  increase  the  lift 
of  the  Pokegama  Reservoir  were  made  and  submitted  to  the  Depart- 
ment June  12, 1888. 

The  interference  with  the  free  operations  of  the  dams  in  the  interest 
of  navigation,  and  the  consequent  wast^  of  water,  resulting  from  con- 
flicting operations  of  lumbermen,  and  the  necessity  for  legislation  in 
the  matter,  have  been  detailed  in  preceding  annual  reports. 

During  the  past  fiscal  year  the  dams  and  appurtenances,  and  United 
States  engineer  property  stored  at  the  dams,  have  been  cared  for  and  pro- 
tected as  usual.  The  foot  of  the  log-sluice  at  the  Pine  River  Dam  was 
protected  by  timber  cribs ;  the  work  being  done  by  hired  labor. 

The  navigation  season  of  1887  was  a  very  dry  one  in  this  part  of  the 
country,  all  the  streams  being  ut  a  remarkably  low  stage.  The  accu- 
mulated water  in  the  four  reservoirs  was  released  during  the  season  of 
1887  with  good  effect,  as  thefollowingaccountoftheirperformanoeshows. 
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The  drainage  areas  tributary  to  the  four  reservoirs  constitute  about 
11  per  cent,  of  the  whole  drainage  basin  tributary  to  the  Mississippi 
River  at  Saint  Paul  at  a  point  below  the  mouth  of  the  Minnesota  River, 
and  20  per  cent  of  the  basin  tributary  to  the  river  at  St.  Anthony's 
Falls.  Without  taking  into  consideration  the  liberal  discharge  ot 
water  prior  to  August,  the  continuous  discharge  of  the  reservoirs  for 
eighty-six  days  in  August,  September,  October,  and  November,  when 
*he  Mississippi  needed  water,  may  be  briefly  stated  as  follows : 

For  fifty -eight  days  the  average  volume  of  water  discharged  from  the 
four  reservoirs  was  not  less  than  36  per  cent,  of  the  entire  volume  of 
water  flowing  past  Saint  Paul  at  a  point  below  the  mouth  of  the  Minne- 
sota River;  and  for  twenty-eight  days,  continuously,  the  percentage 
was  42.  At  the  Falls  of  St.  Anthony  the  volume  of  water  furnished  by 
the  reservoirs  was,  for  fifty-eight  days,  40  per  cent,  of  the  entire  volume 
of  discbarge  of  the  river,  and  for  twenty-eight  days  47  per  cent. 

The  benefit  of  the  reservoir  volume  extended  over  some  425  miles  of 
river  below  Grand  Bapids,  the  Rapids  being  388  miles,  by  river,  above 
Saint  Paul.    Of  the  425  miles,  200  are  navigated  by  steamers. 

*The  increase  in  channel  depth  at  Saint  Paul  due  to  release  of  the 
stored-up  water  undoubtedly  averaged  for  the  eighty-six  days  1  foot  to 
1^  feet. 

The  completed  dams  and  their  appurtenances  must  be  guarded  and 
maintained.  The  annual  cost  of  guarding,  maintaining,  and  operating 
is  placed  at  812,000,  which  sum  is  estima^  as  necessary  for  the  fiscal 
year  ending  June  30, 1890. 

The  balance  of  funds  available  July  1, 1888,  from  the  appropriation 
of  1886  will  be  applied  to  care  ofthe  completed  reservoirs,  to  increasing 
the  lift  of  the  Pokegama  Reservoir  2  feet,  and  to  further  investigation 
of  Sandy  Lake  with  a  view  to  establishing  a  reservoir  at  that  point. 
Should  the  result  of  the  investigation  warrant,  reservoir  dams  at  that 
lake  will  probably  be  commenced  during  the  coming  fiscal  year. 

Total  expended  upon  this  improvement,  including  examinations  at 
proposed  dam-sites,  hydrological  observations,  land  damages,  and 
amounts  set  aside  as  awards  to  Indians,  to  June  30, 1888,  is  $596,800.27 

Expended  during  the  fiscal  year  ending  June  30, 1888,  $12,583.00. 

For  commerce  benefited  and  to  be  benefited  by  the  reservoir  system 
reference  must  be  made  to  the  commercial  statistics  ofthe  Mississippi, 
fit.  Croix,  Chippewa,  and  Wisconsin  rivers. 

Jbairaci  of  appropriatioiu. 

By  act  approvedJnno  14,  1880 .  $75,000.00 

By  act  approved  March  3, 1881 150,000.00 

By  act  passed  August  2,  1882 300,000.00 

By  act  approved  July  5, 1884 60,000.00 

By  act  approved  August  5, 188G 37,500.0a 

Total 622,500.00 

AlloCment  per  letter  from  office  Chief  of  Engineers,  November  9, 1881 . .  1, 572. 15 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  20,  1882.  176. 00 

Allotment  per  letter  from  office  Chief  of  Engineers,  May  11, 1888 8. 60 

Allotment  per  letter  from  office  Chief  of  Engineers,  January  18, 1888. .  043. 85 

Awards  to  Indians  for  dama^^es  in  connection  with  the  building  of 
Leech  Lake  and  Lake  Wmnibigoshish  dams,  letter  from  office  of 

CbiefofEngineers,  August 7, 1885 15,996.90 

Allotted  and  expended  by  officer  in  charge  for  meteorological  observa- 
tions, borings,  examinations,  etc.,  at  proposed  dam-sites,  letter  from 
ofllce  Chief  of  Engineers,  May  27, 1881 7,500.00 
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Expended  by  officer  ia  charge  in  connection  with  the  bnildinii;  of  fonr 
reservoir  dams  to  Jane  30,  1888,  inolading  outstanding  liabilities. . .      t570, 902. 77 

Total  alloted  and  expended  to  Jane  30, 1888,  including  outstand- 
ing liabilities 596,800.27 

Estimated  cost  of  the  system  (omitting  that  of  land,  etc.,  damages) ...     1, 609, 063. 50 
Amounts  appropriated 682,500.00 

Remaining  to  be  appropriated .' 1,186,583.50 

Money  statement 

July  1,  1887,  amount  available $38,282.8^ 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $11,617.16 

Julyl,  1888,  outstanding  liabilities 965.93 

12,583,09 

Julyl,  1888,  balance  available 25,099.73 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 37, 699.  Ti 

(  Amount  (estimated)  required  for  completion  of  existing  proj ect 1 ,  174, 583. 50 

'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 12,000.00 

i  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
I     and  harbor  acts  of  1866  and  1867. 


I 


IMPROVEMENT  OF  CHIPPEWA  RIVER,  INCLUDING  YELLOW  BANKS,  WIS- 
CONSIN. 

This  improvemeut  consists  ia  the  construction  of  dams  and  jetties  to 
confine  the  low- water  volume  to  a  practicable  channel,  and  in  revetment 
of  caving  bends  between  Eau  Olaire  and  the  month  of  the  river,  a  dis- 
tance of  57  miles. 

The  general  plan  of  improvement  was  adopted  in  1877,  and  the  work 
has  been  carried  on  in  accordance  with  it,  varying,  however,  more  or 
less  as  to  location  and  extent  of  dams,  jetties,  etc. 

The  examination  of  the  river  upon  which  this  improvement  is  based 
was  made  in  1874,  and  the  results  thereof  reported  January  30, 1875. 
{See  pages  375-380,  Part  I,  Annual  Report  of  Chief  of  Engineers,  187o.> 
The  estinrated  cost  of  improvement  from  Eau  Olaire  to  the  mouth  of 
the  river,  based  upon  that  report,  summed  up  8139,892.50,  of  which 
$64,102.50  was  estimated  as  the  cost  of  protecting  the  Yellow  Banks. 
The  protection  of  these  banks  has  since  been  made  a  separate  work. 

The  revised  estimate  (see  page  1440,  Appendix  X,  Annual  Report  of 
Chief  of  Engineers  for  1883)  for  the  cost  of  this  work  brought  it  up  to 
$132,476.35,  including  all  the  expenditures  from  the  commencement  of 
the  improvement.  The  estimate,  as  further  revised  (see  Appendix 
A  A  to  Annual  Report  for  year  ending  June  30, 1887),  showed  that 
$55,522.96  would  be  required  for  completing  the  work,  and  this  waa 
presented  in  that  report  as  a  new  estimate,  bringing  the  cost  of  complete 
improvement,  including  all  expenditures  since  1876,  up  to  $172,272.06^ 

During  the  past  fiscal  year  the  training-dam  at  Eau  Claire  was  lev- 
eled ofi^*  and  repaired,  and  the  dam  at  Dark  Slough  also  repaired  and 
extended  95  feet.    The  brush  and  stone  dams  at  Five  Mile  Bluff.  Battle 
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Island,  and  Dead  Lake  Gat-off,  and  the  jetties  at  the  month  of  the  river 
alao  received  repairs,  and  the  shore  revetment  at  the  head  of  the  east 
jetty  was  extended  150  feet. 

The  work  was  performed  by  day  labor. 

WTierever  works  have  been  constructed  by  the  Government  for  the 
improvement  of  the  river  the  navigation  has  been  benefited,  a  low- 
water  depth  of  3  to  4  feet  being  maintained  where  before  the  works 
were  undertaken  the  depth  seldom  exceeded  18  inches.  The  work  for 
improvement  has  been  principally  confined  to  the  extent  of  river  be- 
tween the  month  and  Durand,  16^  miles,  and  to  the  vicinity  of  Eau 
Claire. 

The  jetties  at  the  mouth  of  the  river  have  been  of  incalculable  bene- 
fit to  raft  and  steamboat  navigation  in  securing  a  stable  channel  of 
sufficient  depth  where  before  improvement  commenced  there  was  a 
broad  bar  intersected  by  shallow,  shifting  channels,  passable  with  great 
difficulty  at  times  of  low  water  by  rafts  and  steamers.  A  number  of 
BhoflJs  still  need  improvement,  and  some  of  the  dams  and  revetments 
are  in  need  of  repairs,  or  rather  of  full  completion. 

The  injarious  eftect  upon  the  channel  from  the  operation  of  private 
filnicing  dams  on  the  river  and  its  tributaries  has  been  noticed  in  pre- 
ceding reports. 

Expended  during  the  fiscal  year  ending  June  30, 1888,  including  out- 
standing liabilities,  $4,214.76. 

Total  expended  from  commencement  of  operations  to  June  30,  1888, 
inclnding  outstanding  liabilities,  $115,712.72.  This  includes  work, 
material,  necessary  examinations,  superintendence  and  contingencies, 
and  repairs^  which  for  eleven  years  have  been  considerable,  on  account 
of  the  shifting  bed  of  the  stream. 

yumher  of  linear  feet  of  damSy  ieit'teSy  and  revetments  constructed  and  kept  in  repair,  1877 
(when  toork  was  hegun)  to  ld8S. 


Description. 


lait  jetty,  2,110  linear  feet 

Wcet  jetty,  4.013  linear  feet 

Shore  leretments 

Buk,  indnding  thore  protection  connections 

Dans,  inclndinK  shore  protection  connections 

SUra  protection 

DsBi,  mclnding  shore  protection  connections 

Do 

Do 

Do 

Do 

Do 

Jettiee.  indodins  shore  protection  connections 

Hub,  including  snore  protection  connections 

Tipper  dam,  inclnding  shore  protection  connections. 

Xewer  dam,  shore  protection  only  completed 

iHo^  ihore  protection  only  completed 


Total. 


Locality. 


Month  of  river..  ) 

...do 5'  • 

...do 

Little  Missouri  Chute. 

Flower-Pot  Bar 

Three-MUe  Prairie... 

Dark  Slough 

Waconta  Island 

Battle  Island 

Jack  Suff  Island 

Plum  Iilaud 

Dead  Lake  Cnt-off . . . . 

Dnrand 

Eau  Claire 

Five  Mile  Blnflf 

...do 

Twin  Islands 


Linear 
feet. 


*6,210 

654 
388 

2,470 

1,335 
354 
545 

1,182 
410 
525 
475 

1,200 

810 

925 

75 

75 

77^637 


*  Ninety>aix  feet  of  this  is  shore  connection. 

With  the  balance  from  appropriations  available  July  1, 1888,  existing 
(lams,  jetties,  and  revetments  will  be  extended  and  repaired  so  far  as 
the  fands  will  admit. 

The  original  estimate,  based  upon  the  examination  in  1874,  included, 
omitting  the  Yellow  Banks,  improvement  of  about  twenty-eight  local- 
ities, mostly  sand  and  gravel  bars,  between  Ban  Claire  and  the  mouth 
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of  the  river.  Many  of  the  unimproveil  bars  vary  in  size  and  shift  in 
position,  depending  upon  floods  and  following  stages  of  water.  The 
banks,  easily  eroded,  also  contribute  sand  to  the  river  after  every  high 
water,  rendering  more  or  less  revetment  necessary.  Consequently^  an 
estimate  of  cost  made  in  1875  would  differ  from  one  mkde  in  1883,  and  both 
from  one  made  today.  Insufficiency  in  appropriations  also  adds  to  the 
ultimate  cost,  as  partly  finished  work  must  be  maintained. 

Ju  1882  occurred  a  dangerous  diversion  of  the  river  into  Dead  Lake, 
making  a  cut-off  that  threatened  destruction  of  the  channel  for  many 
miles  below  it.  It  was  necessary  to  close  this  by  a  strong  dam  of  brash, 
stone,  and  piles.  Under  the  appropriation  of  August  5, 1886,  which 
provided  for  continuing  improvement  of  the  river  from  the  Dalles  Dam 
to  its  mouth,  thus  increasing  the  amount  of  work  to  be  done,  a  dam 
810  feet  in  length  was  built  at  Eau  Claire.  Under  appropriations  to 
date,  thirteen  localities  have  been  improved,  and  the  works  maintained 
and  repaired.  The  item  of  renairs  is  considerable,  as  some  of  the  dams 
were  constructed  as  early  as  1877  and  1878. 

The  following-named  localities  require  improvement: 


Locality. 


Nature  of  improvement.       '^^1*!^ 


inear 
M(ap. 
.  roxi- 
mately). 


Between  the  jetties  and  upper  end  of  Flower  Pot  Bar J  ^^  ^~!®!!!*!° .::::::::::;  I  sS 

At  J  ire  Mile  Blaff  Bar    I  Dam  and  shore  protection  . .  r,600 

Between  Seven  Mile  Blaff  and  Plum  Inland ;  Dams 1.800 

Bar  at  Ella,  bet  a  eeii  Plum  Island  and  foot  of  Dead  Lake  i 

Cnt-olfDam.                                                                               Dams '  800 

Eau  Oalle  Bars I  Dams .' 1,200 

BearCi^k  Bars Dams l.OW 

Dark  Slongh j  Dams 1« 

Total 11.050 

11,050 linear  feet,  at  an  average  cost  of  $5  per  linear  foot $55,250.00 

Add  contingencies,  lOpercent 5.5^00 

wTmoo 

Deducting  balance  of  appropriation  available  July  1, 1888 1,037.28 

The  cost  of  completing  the  improvement  is  about 59,737.72 

The  sum  of  $25,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  furtherance  of  the  plan  of  improvement. 

Since  the  branch  of  the  Chicago,  Milwaukee  and  Saint  Paul  Railway 
was  built.,  in  1882,  from  Wabasha,  on  the  Mississippi  Eiver,  to  Eau 
Claire,  the  branch  being  close  to  and  generally  parallel  with  the  Chip- 
pewa, the  freight  and  passenger  traffic  of  the  latter  have  declined.  The 
rafting  of  manufactured  lumber,  lath,  shingles,  and  pickets  varies  in 
different  years,  the  rafts  moving  down  the  Chippewa  and  between  the 
jetties  into  the  Mississippi.  In  1881  the  lumber  rafted  was  reported  as 
342,887,000  feet  B.  M.;  in  1885,  374,138,443  feet;  in  1886,  207,205,672 
feet;  in  1887,  186,826,521  feet.  The  saw-logs,  from  300,000,000  to 
600,000,000  feet  B.  M.,  which  are  annually  run  down  t  he  Chippewa,  are 
made  up  into  rafts  at  Beef  Slough  for  points  on  the  Mississippi  River. 

The  i^uction  in  the  cost  of  running  lumber  from  Eau  Claire  to  the 
Mississippi  River,  due  to  the  improvement  of  the  river  by  the  United 
States,  can  be  arrived  at  by  comparing  the  contract  rates  paid  by  the 
Daniel  Shaw  Lumber  Company.  In  1877,  the  year  when  the  improve- 
ment was  commenced,  they  paid  53^  cents  per  thousand  feet,  B.  M.; 
in  1886  and  1887  they  contracted  for  37  cents. 
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AttentioD  is  iuvited  to  the  comparative  tables  of  statistics  herewith* 

Abstract  of  appropriations  made  for  improving  Chippewa  BiveTj  Wieoonein, 

By  act  approved — 

Angust  14, 1>^6 >10,000 

June  8, 1878 , 10,000 

March  3, 1879 8,000 

June  14,1880 10,000 

March  3,  1881 10,000 

By  act  passed  Aagast  2, 1882 35,000 

By  act  approved — 

Julys,  1884 15,000 

Augusts,  1886 18,750 

Total 116,750 

AT  YELLOW  BANKS. 

The  object  of  this  work  is  to  prevent  erosion  of  the  high  sandbanks 
or  blaffs  on  the  Chippewa  River  below  Eaa  Claire,  and  thereby  relieve 
the  channels  of  this  river  and  of  the  Mississippi  below  the  junction  of 
the  two  streams  from  the  masses  of  sand  contributed  by  those  banks. 

The  original  estimate  of  the  cost  of  this  work  was  $64,102.50,  as  given 
iu  the  rei>ort  npon  the  cost  of  improving  the  Chippewa  River,  January 
30, 1875,  and  this  is  the  estimate  npon  which,  it  is  presumed,  the  ap- 
propriation for  the  work,  viz,  that  of  830,000,  by  act  passed  Angust  2, 
1882,  waa  made.  The  estimate  as  revised  in  1883  was  placed  at  $96,000. 
(See  Annual  Report  for  that  year.) 

The  work  of  protection  commenced  in  1883,  under  the  appropriation 
by  act  of  Congress  passed  August  9, 1882.  The  plan  for  protection 
adopted  in  18^  consisted  in  a  revetment  of  piling  and  fascines.  The 
latter  should  be  crowned  with  rock.  The  condition  of  the  work  at  the 
cloHt^  of  1883  was  as  follows : 

At  Waabeek  Bank,  2,939  feet  long ;  protection  completed. 

At  Rumsey's  Bank,  4,500  feet  long,  piles  all  driven  and  1,850  linear 
feet  of  protection  completed. 

At  Mary  Dean  Bank,  6,900  feet  long,  piles  have  been  driven  for  625 
hnear  feet,  and  139  feet  of  the  protection  completed. 

The  work  was  all  done  by  day  labor. 

Two  banks  near  Ean  Claire,  total  length  of  8,300  feet,  have  not  as  yet 
had  any  work  done  upon  them.  Total  upon  which  no  work  has  been 
<lone,  15,886  linear  feet. 

With  the  small  balance  of  funds  ($218)  remaining  from  the  appro- 
priation of  1882  and  available  at  the  commencement  of  the  fiscal  year, 
the  revetment  received  some  small  repairs  by  hired  labor  during  the 
past  season.  The  work,  however,  is  still  unfinished,  and  a  crowning  of 
rock  upon  the  completed  portion  of  it  is  very  much  needed,  as  stated  in 
preceding  reports. 

The  sum  of  $30,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  on  the  protection  of  Waubeek,  Rumsey's,  and 
Uary  Dean  banks. 

This  work  is  in  the  coUection  district  of  Milwaukee,  Wis.  The  collections  for  this 
district  for  the  year  ending  December  31,  1887,  amounted  to  $326,869.60. 

Bevisedestimateof  cost  of  improvement $96,000 

Appropriated  by  act  passed  August  2,  1882 '.....  30,000 

Bemaining  to  be  appropriated 66,000 

Total  amount  expended  to  June  30, 1888,  including  outstanding  liabilities..  30, 000 

For  statistics  of  the  trade  and  commerce  to  be  benefited  by  this  im- 
provement, reference  is  made  to  the  annual  report  upon  improvement 
of  the  Chippewa  River,  Wisconsin. 
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Money  statement 

July  1, 1887,  amount  available $5,470.04 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $4,406.21 

July  1,  1888,  outstanding  liabilities 26.55 

4,432.76 

July  1,  1888,  balance  available 1,037.28 

Amount  appropriated  by  act  of  August  11,  1888 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 11,037.28 

{Amount  (estimated)  re<|uired  for  completion  of  existing  project Ill,  522.  % 
Amount  that  can  be  protitably  expended  in  fiscal  vear  ending  June  30,1890    55, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Comnurce  of  the  Chippetca  Biver,  WtBConsinf  in  1877,  being  the  year  following  the  firet 
appropriation  {August  14, 1876)  for  xcork  of  improvement. 

Lumber...'. feet,  B.  M..  160.000,000 

JLath  and  pickets number..     30, 000,000 

Shingles do....     40,000,000 

The  number  of  steam-boats  plying  on  the  Chippewa  River  in  1877  or  the  amoant 
of  business  done  by  them  can  not  be  stated  exactly.  It  is  said,  however,  that  the 
business  was  about  the  same  as  in  18^1  and  1882.  The  latter  will  be  found  in  the 
comparative  statement  following. 


Present  (1887)  commerce  of  the  Chippewa  Sicer. 


186,826,521 

64,725,580 

130,516,200 

3,023,235 

404,302,650 


Lumber feet,  B.  M.. 

Lath number.. 

Shingles do 

Pickets do 

Logs  (Beef  Slough) feet,  B.  M.. 

But  one  steam-boat  plied  regularly  on  the  river  during  the  season  of  1887.  This 
boat,  the  Phil.  Scheckeh  ran  from  the  mouth  to  Dnnnville,  about  half-way  between 
the  mouth  and  Ean  (Jlaire,  to  assist  the  Knapp,  Stout  &,  Company's  rafts  in  floating 
down  the  river.  Her  passengers  and  freight  were  confined  almost  entirely  to  the 
company^s  rafting  business. 

Comparative  statement  of  lumber,  logs,  etc.,  for  seven  years. 


Year. 


Lumber. 


Lath. 


Feet  B.  If. 

1887 1  186.826,521 

1886 1  207,205.672 

1885 

1884 

1883 

1882 

1881 


374, 13*<,  443 
298,344.901 
260, 001, 203 
875, 000, 000 
342, 887, 000 


Xumber. 
64,  725,  580 
77, 720, 6C0 
05, 092, 900 
88,  905.  520 
82,  643, 500 

C6.oao,ooo 

64. 787, 600 


SbioKles. 


Xumber. 
130, 516, 200 
158,645,7:0 
105. 880, 220 
160, 133, 000 
129,754,0110 
150,000,100 
121,437.000 


Pickets.       ^^^Stoogb 


Xnmb^. 
3,023,235 
L  034, 340 
75, 000.  OCO 
1,840.278 
1,497.918 
2,200,000 
1,880,000 


Feet,  B.  M. 
40l,302.65d 
463,(00,000 
6U0,  OjO,  000 
534, 674. 176 
450.000,000 
350. 000, 000 
300.000,000 


Comparative  statement  of  freight  and  passengers  for  seven  years. 


Tear             S***"*' 
*  ^'*^'              boat«. 

Freiffht 
carried. 

Pasneofrera 
carried. 

Year. 

Steam- 
boaU. 

Xumber. 
3 
3 
3 

FYelcbt 
tariitMl. 

carried. 

Xumber, 
1887 1 

Pound*. 

600.000 
Not  stated. 

690,000 
1, 500, 000 

Xumber.    ' 
1,400 
4,700 
4,728 
5,  SCO 

i8ai 

Pound*. 
3,184,000 
2,640.000 
3,932,000 

Xumber. 
4,000 
10,400 
16.069 

1886 1               1 

18'«2 

1885 i               1 

1881 

1884 1              2 
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Following  are  extracts  from  a  letter  of  Mr.  A.  O.  Powell,  assistant  oDgineer,  this 
office,  dated  Ean  Claire,  Wis.,  December  15, 1886: 
*'  Iq  1882  the  rates  by  river  fh>m  Read's  Landing  to  Ean  Claire  were — 

First-class  freight per  100  pounds. .  |0.65 

Seeond-class  freight do 45 

Third-class  freight i do 25 

First-class  passenger  fare 2.50 

Becond-class  passenger  fare 2.00 

Freight  on  oar  stems each..      .80 

''By  rail  via  the  Chippewa  Valley  Division  of  the  Chicago,  Milwaukee  and  Saint 
Paul  Railway,  completed  in  July,  1882: 

First-class  freight per  100  pounds..  $0.40 

Second-class  freight do 34 

Third-class  freight do 29 

Fourth-class  freight do 24 

First-class  passenger  fare  (since  October  15, 1886,  91.40) 1.85 

Second-class  passenger  fare 1.40 

Freight  on  oar  stems  (approximate) each..      .40 

"  The  railroad  carries  the  oar  stems  by  weight. 

"  It  has  not  been  the  practice  to  insure  freight  or  lumber  in  transit. 

"The  redaction  in  cost  of  running  lumber  from  Ean  Claire  to  the  Mississippi  River, 
doe  to  United  States  improvements,  can  be  arrived  at  by  inspecting  the  contract 
rates  paid  by  the  Daniel  Shaw  Lnmoer  Company.  In  1887  they  paid  53i  cents  per 
thousand  feet,  B.  M. ;  in  1886  they  contracted  fbr  37  cents. 

**  Lumbermen  claim  that  they  could  not  have  run  lumber  this  year,  during  the  ex- 
treme low  water,  had  it  not  been  for  the  wing-dams  and  jetties. 

"  The  improvements  have  had  no  effect  on  freight  rates  by  rail  for  general  merchan- 
dise. 

"The  prospective  advantages  of  the  completion  of  the  improvement  will  be  con- 
fined  to  the  lumbering  interests.'' 


Z6. 
IMPROVEMENT  OF  ST.  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  when  the 
8t  Croix  was  at  a  high  stage  of  water  and  but  comparatively  few 
bars,  etc.,  to  be  seen,  and  contemplated  the  removal  of  snags,  bowlders, 
wrecks,  leaning  trees,  and  sand-bars  between  Taylor's  Falls  and  Pres- 
cott,  and  contraction  of  the  low-water  channel  between  Taylor's  Falls 
and  Stillwater  into  one  of  nearly  uniform  width  by  means  of  brush  and 
Btone  jetties  and  dams  of  the  same  material  to  close  island  chutes  and 
secondary  channels.    Estimated  cost,  821,758. 

The  present  project,  adopted  in  1880  and  modified  in  1882,  is  based 
upon  the  results  of  a  low- water  survey  made  in  1879,  the  resulting  esti- 
mate of  cost  (see  page  1444,  Appendix  X,  Annual  Beporf,  1883)  being 
$83,450.  This  provided  for  removal  of  obstructions,  as  did  the  original 
plan,  excepting  that  it  considered  more  work  for  the  approaches  to  the 
'* canal"  between  Four  Mile  Island  and  the  foot  of  the  St.  Croix  Boom 
than  did  the  original  plan. 

The  first  appropriation  for  the  improvement  of  the  St.  Croix  was 
•10,000,  made  by  act  of  Congress  approved  June  18, 1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  encum- 
bered by  snnken  cribs,  wrecks,  snags,  and  old  boom-piers,  and  the 
bends  by  leaning  trees.    The  low-water  channel  had  in  many  places 
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but  little  more  than  2  feet  of  depth,  and  steamers  and  barges  made 
their  way  as  best  they  could  amongst  the  obstructions; 

Under  this  appropriation  some  of  the  worst  obstructions  were 
removed  between  Taylor's  Falls  aud  Stillwater. 

Another  appropriation  of  $8,000,  by  act  approved  March  3, 1879,  was 
expended  in  the  same  manner,  and  in  addition  the  stream  was  thor- 
oughly surveyed  from  Taylor's  Falls  to  Prescott,  the  results  of  which 
were  reported  January  26,  1880  (see  pages  1661-1667,  Appendix  U, 
Annual  Keport  of  the  Chief  of  Engineers,  1880). 

Upon  the  results  and  maps  of  this  survey  is  based  the  present  plan 
of  improvement. 

The  work  performed  in  1878-'79  lessened  the  difficulties  to  naviga- 
tion within  the  limits  worked  over. 

Under  the  appropriation  of  $10,000,  by  act  approved  June  14, 1880, 
work  began  under  the  present  project,  which  consists  in  the  construe 
tion  of  dams  and  jetties  to  confLue  the  low- water  volume  to  a  practicable 
channel  and  in  lemoval  of  snags,  bowlders,  cribs,  and  other  obstruc- 
tions from  the  channels  between  Taylor's  Falls  and  Prescott. 

The  work  was  all  performed  by  hired  labor.  For  full  description 
and  details  see  last  annual  report. 

Owing  to  lack  of  funds  no  work  for  improvement  has  been  done  dur- 
ing the  past  fiscal  year,  the  small  balance  having  been  required  for  care 
and  protection  of  the  plant  pertaining  to  the  work  and  for  general 
contingencies. 

Total  expended  under  present  project  to  June  30,  1888,  including 
outstanding  liabilities,  $64,362.32. 

Total  expended  on  original  and  present  projects  since  commeneement 
of  work  of  improvement,  including  outstanding  liabilities,  $82,362.32. 

The  result  of  the  work  to  date  is  a  least  depth  upon  the  bars  above 
Stillwater,  where  improvements  have  been  made,  of  3  feet  at  low  water 
and  below  Stillwater  of  4  to  5  feet.  Grenerally,  it  may  be  said  of  the 
work  that  at  many  points  navigation  has  been  rendered  permanent 
where  formerly  it  was  uncertain,  and  that  in  other  places  it  has  been 
made  practicable  where  before  improvement  it  was  impossible.  There 
are  some  bars  yet  that  require  improvement  above  Stillwater,  and  some 
of  the  existing  works  need  small  repairs.  The  Hudson  Wall  shoald 
be  extended  and  the  channel  at  this  point  should  receive  additional 
dredging.  The  training-dam  at  Catfish  Bar  should  be  leveled  off  and 
extended  150  feet,  and  a  short  jetty  with  good  shore  connection  shoald 
be  constructed  on  the  Wisconsin  side  opposite,  as  explained  and  illus- 
trated in  the  last  annual  report. 

As  showing  the  amount  of  Qpmmerce  benefited  and  to  be  benefited 
by  the  improvement,  reference  is  made  to  the  accompanying  statistics 
of  the  St.  Croix  Eiver. 

The  largest  steamers  plying  the  Mississippi  Biver  between  Saint  Paul 
aud  Saint  Louis  ascend  the  St.  Croix  to  Stillwater,  the  head  of  an 
immense  steam-boat  and  lumber-rafting  business,  which  is  dependent 
upon  these  improved  channels.  Smaller  steamers  run  between  Still- 
water and  Taylor's  Falls,  carrying  passengers,  agricultural  implements, 
grain,  etc. ;  from  forty  to  sixty  raft- boats  navigate  the  stream  below 
Stillwater. 

Before  the  completion  of  the  railroad  to  Taylor's  Falls,  Minn.,  the 
towns  along  the  St.  Croix  River  could  get  their  supplies  to  and  from 
market  only  by  water  and  wagon  transportation,  and  even  since  the 
completion  of  the  railroau  the  steam-boats  have  carried  the  larger  por- 
tion of  the  freight,  and  for  some  time  to  come  they  will  do  the  same 
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doriDg  seasons  of  Davigation^  for  the  reason  that  they  (the  steam-boats) 
can  make  all  the  landings  idong  the  river,  whereas  the  railroads  will 
strike  only  certain  towns,  leaving  others  along  the  river  to  depend  upon 
Kteam-boats. 

The  advantages  and  benefits  to  the  people  of  the  Lower  St,  Croix 
Valley  due  to  the  improvements  already  effected  are  evident  from  the 
lowering  of  freight  rates,  which,  it  is  stated,  have  been  reduced  at  least 
50per  cent,  since  the  improvement  of  the  stream  commenced.  On  wheat 
alone  the  saving  in  freight  is  said  to  have  been  considerable. 

The  work  of  improvement  on  the  St.  Croix  has  also  resulted  in  low- 
ering rates  of  marine  insurance  as  well  as^in  causing  stronger  competi- 
tion by  increasing  the  facilities  for  Mississippi  Elver  boats  ascending  to 
Stillwater  and  thus  competing  with  boats  that  plied  the  St  Croix  Eiver 
exclusively.  It  has  also  enabled  steamers  to  compete  with  the  railroad 
to  Taylor's  Falls,  the  head  of  navigation. 

The  sum  of  18,950  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  furtherance  of  the  existing  project,  principally 
at  Hudson  and  Catfish  bars,  and  in  repairs  to  and  extension  of  the  re- 
vetment at  Kelly's  Island  above  Stillwater,  where  a  diversion  of  the 
channel  has  1>een  threatened  for  several  years  past. 

Portions  of  the  river-bed  between  Stillwater  and  Taylor's  Falls  are 
mach  obstructed  at  times  by  log-booms,  which  have  been  noticed  in  pre- 
vious reports. 

This  work  is  in  the  coUectiou  district  of  MinneBota.  The  nearest  port  of  entry  is 
Dolatb.  Minn.,  at  which  place  the  revenues  collected  during  the  year  ending  Decem- 
ber 31, 1887,  amounted  to  $5,290.35;  value  of  domestic  exports  for  1887,  $3,888,138; 
T^ne  of  merchandise  *'  in  transit  trade/'  $62,415 ;  duties  on  same,  $52,205.49. 

Attract  of  appropriation  made  for  improving  St  Croix  River,  WieoonHn  and  Minnesota. 

By  act  approved  June  18,  1878 *$10,000 

By  act  approved  March  3, 1879 •8,000 

By  act  approved  June  14,  1880 10,000 

By  act  approved  March  3,  1881 8,000 

By  act  passed  August  2, 1882 30,000 

By  act  approved  July  5,  1884 D.OOO 

By  act  approved  August  5,  1886 7,500 

Total Hi,  500 

Money  statement. 

July  1, 1887,  amount  available $458.49 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 * $312.49 

July  1,  1888,  outstanding  liabilities .8.32 

320.81 

July  1, 1835,  balance  available 1H7.()8 

AmouDtappropriatedby  act  of  August  11, 18S8 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 1-C  68 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 950.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinc  June  30, 1890      8,950.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riv^r  and 
harbor  acts  of  1866  and  1867. 

'Appropriated  before  adoption  of  present  project. 
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COMMERCIAL  STATISTICS. 

Comparative  statement  of  steam-hoats  and  hargetj  freight,  p<i88engrrSf  towing,  rafting,  logt, 
lumber,  etc.,  manufactured  on  the  Saint  Crox  River,  Jfiecomin  and  Minnesota,  for  « 
period  of  ten  years,  1878-*87. 

SXEAM.BOATS  AND  BARGES. 


Year. 

In  freight   and 
paMengerbas- 
loeM. 

In  towing  and 
rafting  budineu. 

Year. 

In   freight    and 
passenger  bus- 
iness. 

In  towing  snd 
rafting  bosineas. 

Steam- 
boau. 

Barges. 

lr!|B.rg«. 

Steam- 
boats. 

Barges. 

Steam- 
boats. 

Barge*. 

1878* 

3 
3 
3 
2 
3 

«: 1 

1883 

3 

25 
25 
3S 

88 
40 

51 

n 

49 
68 

1879 

12 

1 

1884 '           3 

1880 

•f. 

1885 

1888 

4 

0 
3 

1881 

1882 

24  1          77 

: 

1887t  

*  Amount  of  commerce  and  navigation  when  work  of  improvement  began, 
t  Amonnt  of  commerce  and  navigation  at  present  time,  1887. 

FREIGHT.  PASSENGERS,  AND  LOGS. 


Year. 


1878» 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1888. 
1887* 


Freight  car- 
rie^  to  in- 
clude   mer- 
ohandlse, 
lumber, 
wood,  etc. 


Passengers 
carried. 


Logs  towed 
oat  of  Saint 
Croix  River 
(estimated). 


Logs  passed 
throagh  Saint 
Croix  Boom. 


1 


Lumber 

towed  ont  of 

Saint  Croix 

River. 


Povnds. 
32,000.000 
47, 786. 905 

(«) 
»35.  000, 000 
460,000.000 
«63,000.000 
•80,000,000 
»85,000,000 
•180, 000, 000 
••57,009.320 


Number. 
15,000 

9,2U 
P) 

11.015 
10,800 

2,800 

4,000 
10,647 
12,756 

9,872 


I 


Feet  B.  Jf. 
70.000,000 
117,000.000 
200,000,000 
185,000,000 
130,000,000 
108,000,000 
175. 000. 000 
150, 000, 000 
115.700,000 
175.000.000 


Feet  B.  M. 
160,000,000 
202,000.000 
207.100,000 
233,000.000 
276. 000,  OOO 
270,000,000 
276,000,000 
281,000,000 
108,500,000 
300.000,000 


FeetB.M. 
Notgiv«o. 

Do.* 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
100,000.000 


>  Amount  of  commerce  and  navigation  when  work  of  Improvement  began. 

3  Estimated  same  as  1879. 

'About  18,000.000  pounds  lumber  and  wood. 

*  About  48,000,000  pounds  lumber  and  wood. 

*  About  53,000,000  pounds  lumber  and  wood. 

*  About  70,000,000  pounds  lumber  and  wood. 
'About  73,000,000  pounds  lumber  and  wood. 
"About  85,000.000  pounds  lumber  and  wood. 

*  Amount  of  commerce  and  navigatioo  at  present  time,  1887. 
>*  About  50,000,000  pounds  lumber  and  wood. 

LUMBER,  ETC.,  MANUFACTURED. 


Year. 


1878* 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887t 


Lumber. 


FeetB.M. 
Not  sUted.. 

83,727,820 
182,47^078 
185, 000, 000 
116,000.000 
167, 000, 000 
125.000,000 
200,000.000 

75,000,000 
150,000,000 


Shingles. 


Laths. 


Nu^hber. 
^ot  stated.. 
10,238.009  ' 
54,052,600  ■ 
70,000,000  I 
62,000,000 
80,000,000  t 
25,000,000 
65,000,000  I 
1,400.000  I 
55,000.00J 


Number, 
Not  stated.. 
27,600,000 
37,845.000 
40,000.000 
32,000,000 
45,000.000 
25,000,000 
30,000,000 
600,000 
32,000,000 


Pickett. 


Not  staled. 
Da 
Da 

362,000 

200.000^000 

615^000 

615,000 

11,000,000 

Not  stated. 

9.000,000 


*  Amount  of 
t  Amount  of 


and  navigation  when  work  of  improvement  began, 
and  navigation  at  present  time,  1887. 
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Z7. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

For  want  of  funds  no  work  for  improvement  was  done  daring  the  past 
fiscal  year,  nor  lias  any  been  done  since  February,  1879,  the  last  appro- 
priation for  the  improvement  havin<jf  been  that  made  by  act  approved 
Jane  18, 1878.  For  the  history  of  this  improvement,  see  last  Annual 
Report. 

As  Congress  has  not  made  any  appropriation  since  1878  for  the  im 
provement  of  the  Minnesota,  it  eeems  proper  to  not  submit  any  estimate 
for  the  year  ending  June  30, 1890. 

The  river  and  harbor  act  of  Congress  approved  August  6, 1886,  an- 
tborized  a  survey  of  the  Minnesota  River  with  a  view  to  its  improve- 
ment by  locks  and  dams.  The  survey,  extending  firom  the  month  of  the 
river  to  Mankato,  was  made  during  the  past  season,  and  a  report  thereon, 
with  maps,  rendered  January  16, 1888.  This  report,  printed  in  Ex.  Doc. 
No.  158,  House  of  Eepresentatives,  Fiftieth  Congress,  first  session,  is 
respectfully  referred  to  as  containing  the  most  reliable  statistics  of  the 
present  and  prospective  commerce  of  the  Minnesota  River  that  could 
be  obtained. 

Ab9iract  of  appropriation e  made  for  the  improvement  of  the  Minnesota  Hirer, 

By  act  approved — 

March  3,  18b7 $37,500 

Jnly  11,  1870 10,000 

March3,  1871 10,000 

June  10, 1872 10,000 

March  3,  1873 10,000 

jQne23,  1874 *10,000 

March  3,  1875 , 10,000 

AnguMtH.  1876 10,000 

June  18,  1878 10,000 

Total 117,500 

Total  expended  under  last  adopted  project  for  improyement  of  this  stream,  $^,967. 
Total  expended  ander  all  projects  for  same,  $117,467,  inclndiug  in  this  amount  the 
flam  of  $10,000  expended  for  survey  in  1874. 

Money  statement 

Joly  1, 1887,  amonnt  available,  including  outstanding  liabilities  ($9) t$42. 00 

Jaly  1,  188c^,  ontstanding  liabiUties 9.00 

Julyl,  1888,  balance  available 33.00 

Amountappropriatedby  act  of  August  11, 1888 10,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30,  1889 10, 033. 00 

(  Amount  (estimated )  required  for  completion  of  existing  proiect 693, 868. 63 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  the  river  and 
(    harbor  acta  of  1866  and  1867. 


•Used  in  making  survey  of  river. 

i  Deposited  to  credit  of  Treasurer  of  the  United  States  November  11,  1885. 
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IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

The  present,  which  is  also  the  original,  project  for  the  improvement  of 
this  river  from  Breckeuridge  to  the  northern  boundary  line,  adopted  in 
1877  and  amended  as  to  estimate  of  cost  in  1883,  consists  in  the  removal 
of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels  through 
the  bars. 

The  estimated  cost  of  this  improvement,  omitting  the  item  of  imi)rove- 
ment  of  Goose  Bapids,  as  based  upon  the  reports  of  1874, 1875,  and  1877 
(see  pages  730-732,  Report  of  Chief  of  Engineers,  1878),  was  «145,310.18, 
which  estimate,  as  revised,  and  for  the  reasons  stated  in  Appendix  X  8 
of  the  Annual  Report  of  1883,  was  increased  to  $179,310.18. 

The  river  and  harbor  act  of  Congress  approved  August  5,  1886, 
making  the  money  theretofore  appropriatctl  for  locks  and  dams  at  Goose 
Rapids  available  for  dredging,  removal  of  snags  and  bowlders,  and  con- 
struction of  wing-dams,  necessarily  included  in  that  mode  of  improve- 
ment Goose  Rapids,  which  were  originally  futended  to  be  improved  by 
means  of  locks.  For  this  i*eason,  as  well  as  for  others  given  in  the  last 
Annual  Report,  a  new  estimate  of  cost  of  completing  the  work  became 
necessary.  The  cost  was  placed  at  $79,598.37  (see  Appendix  A  A  to 
the  Annual  Report  of  theChief  of  Engineers  for  1887,  pages  1714, 1715). 

The  dredge«boats  were  operated  during  the  year  on  the  lower  8 
miles  of  Goose  Rapids,  thence  to  a  point  62  miles  north,  by  river,  from 
Grand  Forks. 

The  excavated  material  was  utilized,  as  in  former  years,  in  forming 
training-dams  to  confine  and  direct  the  water  at  low  stages,  and  also  to 
as  far  as  possible  leave  the  area  of  cross-section  of  the  stream  after  ex- 
cavation what  it  was  before  excavation,  and  also  so  placed  as  to  reduec^ 
wherever  necessary,  the.velocity  of  the  stream.  In  general,  the  work 
has  been  so  carried  on  that,  while  increasing  the  depths  at  crossings, 
the  pools  above  and  below  the  bars  have  not  been  lowered.  The  ma- 
terial, a  tough,  leathery  clay,  is  not  liable  to  be  rapidly  washed  away, 
and  the  best  disposition  that  could  be  made  of  it  was  to  use  it  for  dams. 
To  raise  the  material  to  the  top  of  the  bank  througli  heights  of  35  to 
45  feet  would  have  been  expensive  without  securing  much  if  any  ad- 
vantage, as  floods  frequently  cover  the  banks  and  approaches  to  the 
river. 

Summary  of  work  done  during  the  year  ending  June  30, 18Sd. 

Cnbio  yards  of  material  dredged 20,88(> 

Length  of  wing  and  training  dams  built feet..        618 

Length  of  channel  cnts do.   .     1,707 

Total  of  miles  of  river  worked  over 8.3 

No mber  of  trees  and  snags  removed 9 

Cubic  yards  of  bowlders  removed 30 

Average  cost  of  dredging  and  dumping,  per  cubic  yard $0. 137 

Averagecost  of  removal  of  bowlders,  per  cubic  yurd 4.00 

Average  cost  of  removing  trees  and  snags,  per  tree  or  snag 1.00 

The  total  (as  revised  to  date)  work  done  upon  this  stream  since  the 
first  appropriation  for  its  improvement  was  made  by  Congress  in  187C, 
and  extending  from  Fort  Abercrombie  to  the  point  where  dredging 
ceased  during  the  past  fiscal  year,  a  distance  of  290  miles  by  river,  is 
as  follows: 

Cnbic  yanl8of  material  dredged 460,968 

Nnmber  of  snags  removed •••  Q18 
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Nnmber  of  overhanging  trees  removed 8,705 

Cnbic  yards  of  bowWera  removed , 3'?2 

Nnmber  of  Rtnmps  removed 198 

Nnmber  of  piles  removed 83 

Namber  of  drift-piles  removed 8 

Barj^  removed .,  1 

Total  linear  feet  of  channel  excavated 82,172 

Total  linear  feet  of  wing  and  training  dams  constructed 119/242 

Mr.  Enfas  Davenport,  assistant  engineer  upon  this  improvement  for 
the  past  five  seasons,  is  deserving  of  great  credit  for  faithfulness  and 
zesil  in  carrying  out  the  work  intrusted  to  him. 

All  the  work  for  improvement  of  this  stream  has  been  performed  by 
hired  labor. 

GENERAL  CONDITION  OP  THE  W^ORK. 

The  3foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
averaging  60  feet  in  width  at  low  water,  and  the  4-foot  dredged  chan- 
nels from  Orand  Forks  to  a  point  62  miles  north  (distances  by  river), 
averaging  70  feet  in  width,  %re  in  g#od  condition,  and  no  diflBculty  is 
experienced  over  those  improved  portions  of  the  stream  by  boats  loaded 
for  those  depths  at  ordinarily  low  stage  of  water,  and  3  feet  can  be  car- 
ried over  the  improved  portions  of  the  rapids  and  of  the  river  between 
Frog  Point  and  Grand  Forks.  The  removal  of  snags  and  trees  between 
Moorhead  (opposite  Fargo)  and  Abercrombie  improved  that  portion  of 
the  stream  for  navigation  during  high  and  medium  stages  of  water. 

The  river  is  subject  to  land-slides,  several  of  which  have  occurred 
within  the  past  three  years  at  Goose  Eapids  and  near  Frog  Point. 
These  slides  can  never  be  anticipated,  form  obstructions  when  they  oc- 
t'ur,  and  have  to  be  removed  in  whole  or  in  part,  thereby  increasing  the 
amoQut  and  cost  of  the  improvement. 

Generally,  since  the  first  bars  were  dredged  in  1879,  the  carrying  of 
grain  in  barges  has  been  greatly  facilitated.  Before  the  dredging  com- 
menced in  1879  there  were  but  1 J  feet  of  water  (ruling  depth)  upon  bars 
l»etween  Moorhead  and  Goose  Eapids  and  2  feet  on  the  bars  below 
Grand  Forks  at  ordinarily  low  water;  and  before  the  removal  of  snags 
and  leaning  trees  between  Moorhead  and  Abercrombie  navigation  over 
this  portion  of  the  stream  was  at  all  times  difficult. 

The  comparative  statement  of  freight  carried  during  the  calendar 
years  I879-'87,  appended,  shows  considerable  fluctuation,  being  great- 
est in  1882  ana  least  in  1886.  The  decrease  for  1886  must  be  attributed 
mainly  to  the  extremely  low  water  of  that  year,  the  stage  of  water  at 
Grand  Forks  during  the  fall  averaging  1.5  feet  lower  than  had  ever 
before  been  recorded,  and  partly  to  the  increased  facilities  for  shipment 
by  railroad. 

Assistant  Engineer  B.  Davenport  reports  as  follows : 

The  movements  of  steam-boats  on  the  Red  Blver  daring  the  season  of  1887  was  also 
materiaUv  affected  by  the  continued  low-water  stage.  Tne  precipitation  in  the  Eed 
Rirer  Valley  during  the  vear  was  abont  np  to  the  average.  The  entire  country  bad, 
DoweTer,  become  so  dry  from  the  drought  of  the  previous  year  that  an  unusually  small 
proportion  reached  the  river. 

On  the  upper  river,  from  Ooose  Rapids  south,  the  boats  were  operated  with  fair 
sQccew  until  about  the  Ist  of  July ;  after  that  date  the  stage  of  water  was  too  low  for 
navigation. 

On  the  l^wer  river,  from  €k>ose  Rapids  north,  steam-boats  continued  running  dur- 
ing the  entire  season,  though  after  the  1st  of  July  it  was  necessary  to  load  very  light 
to  pass  over  the  undredged  bars. 

Large  quantities  of  wheat  remained  in  the  elevators  at  the  close  of  the  season. 
,     ENG  88 98 
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COMMEBCIAX  STATISTICS  RED  RIVER  OF  THE  NORTH,  BETWEEN  BBECKENRIDQB  AND 
THE  BOUNDARY  LINE,  SEASON  OF  1887. 

There  were  two  steaifl-boat  lines  operating  on  the  river  daring  the  season  of  1887 : 
The  Grandln  Line,  one  steam- boat  and  a  fleet  of  barges,  operating  between  Fargo,  Dak., 
and  the  head  of  Ooose  Rapids ;  and  the  Red  River  Transportation  Company,  two 
steam-boats  and  a  barge  fleet;  one  steam- boat,  the  Pluek,  running  north  and  south 
from  Moorhead,  and  the  other,  H,  W,  Alsop,  mnning  north  and  sonth  from  Grand 
Forks,  Dak. 

The  following  is  a  statement  of  the  amount  of  freight  moved  by  the  different  lines : 

GRANDIN  LINE. 

^  PoondB. 

steamer  Orandin  : 

From  points  north  to  Fargo— 

Wheat 6,960,680 

RED  RIVER  TRANSPORTATION  COMPANY. 

Steamer  Pluck : 

From  points  sonth  to  Moorhead — 

Wheat ,.: ♦. 4,640,000 

From  Moorhead  to  points  souths 

Merchandise.. 30,000 

Steamer  H,  W.  AUop : 

From  Grand  Forks  to  points  north  and  south — 

Merchandise 182,880 

Lumber 2,240,110 

To  Grand  Forks  from  points  north  and  south — 

Wheat 9,705,320 

Wood 1,150,000 

Total 24,928,890 

RECAPITULATION. 

Grandin  line,  south  of  (^oose  Rapids 6,990,580 

Red  River  Transportation  Company,  south  of  Goose  Rapids 4, 670. 000 

Red  River  Transportation  Company,  north  of  Goose  Rapids 13, 278, 310 

Total 24,928,890 

Although  bat  few  steamers,  comparatively,  navigate  the  Bed  Biver 
at  present,  the  fact  of  an  improved  river  being  available  for  an  unlimited 
number  of  steamers  and  barges  whenever  railroad  rates  become  insup- 
portable, operates  to  the  advantage  of  the  farming  community. 

Expended  upon  this  improvement  during  the  fiscal  year  ending  June 
30, 1888,  including  outstanding  liabilities,  $12,330.48. 

Expended  upon  the  improvement  from  commencement  of  work  in 
1877  to  June  30, 1888,  including  outstanding  liabilities,  $160,212.52. 

It  is  propose<l  to  apply  ihe  balance  of  appropriation  remaining  in 
furtherance  of  the  present  project  of  improvement. 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1890,  in  continuing  dredging  operations  and  in  n* 
moval  of  obstructions  generally  between  Breckenridge  and  the  northern 
boundary  line. 

The  Bed  Biver  of  the  North  from  its  source  to  the  international 
boundary  line  is  wholly  within  the  customs  district  of  Minnesota,  of 
which  Saint  Vincent  is  the  chief  port  of  entry.  Collections  for  year 
ending  December  31, 1887,  $14,151.89;  domestic  exports  for  same  period, 
$716,426. 
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IhBtraet  of  appropriations  made  for  improving  Red  Biver  of  the  North,  Minneeota  and 

Dakota. 

By  act  approved — 

August  14,  1876 ! 110,000.00 

lone  18, 1878 30,000.00 

ManshS,  1879 25,000.00 

JaueM,  18H0 20,000.00 

March  3, 1881 18,000.00 

By  act  passed  August  2,  1882 10,000.00 

By  act  approved — 

Julys,  1884 10,000.00 

Augusts,  1886 46,947.65 

Total 160,947.65 

Money  statement 

July  1, 1887,  amoant  available ,  $22,065.61 

July  1, 1888,  amount  expended  during  fiscal  year,  exclosive  of  liabilities 

outstanding  July  1,  1887 12,330.48 

Jnlyl,  1888,  balance  available 9.7?5.13 

AmouDt  appropriated  by  act  of  August  11, 1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29, 735. 13 

{Amount  (d^timated)  required  for  completion  of  existing  project 59, 598. 37 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890  40, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


CONDENSED  STATISTICS. 


Comparative  statement  of  freight  moved  by  sieam-boate  on  the  Red  River  of  the  Norths  Min- 
nesota and  Dakota,  for  nine  years,  1&79  to  1887. 


Yean. 

Pounds. 

36,718.731 
43.301,515 
63.114.861 

Tears. 

Pounds. 

Years. 

Pounds. 

im 

If82 

63, 303. 620 
50,627.951  , 
58,0«1.472  ' 

1885 

1886 

46,085,400 
21. 018, 657 
24.028,800 

IS 

1883 

Ittl 

1884 

1887 

Z  g. 

CONSTRUCTION  OP  LOCK  AND  DAM  AT  GOOSE  RAPIDS,  ON  THE   RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

No  work  of  construction  has  ever  been  undertaken  upon  this  proposed 
improvement.  By  the  river  and  harbor  act  of  Congress  approved  Au- 
gust 5,  1886^  the  money  theretofore  appropriated  for  the  work  was 
transferred  to  the  general  improvement  of  the  Red  River  of  the  North. 
(See  Annual  Report,  1887.) 


Z  ID. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI,  ST. 
CROIX,  CHIPPEWA,  AND  WISCONSIN  RIVERS. 

Nothing  was  done  under  this  head  during  the  past  fiscal  year,  no 
Au&ds  having  been  available  for  such  work.    For  account  in  detail  of 
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these  surveys  refereuce  is  made  to  pages  1507  aud  1508,  Appendix  T,. 
Part  II,  Annual  Report  of  the  Chief  of  Engineers,  1886. 

Monej/  statement. 

C  Amoant  (estimated)  reqnired  for  completion  of  existing  project $50,000.00' 

2  Submitted  in  coiiipliance  with  requirements  of  sections  2  of  river  and 
/      harbor  acts  of  ]8()6  and  1867. 


Z  II. 


IMPROVEMENT  OF  THE  MISSOURI  RIVER  FROM  SIOUX  CITY,  IOWA,  TO 
FORT  BENTON.  MONTANA. 

Oapt.  Clinton  B.  Sears,  Corps  of  Engineers,  in  charge  to  April  16, 1888; 
since  that  date  in  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers. 

The  work  of  improvement  is  at  present  confined  to  the  extent  of  river 
from  Fort  Benton  to  Carroll,  beginning  at  the  former  point  and  work- 
ing tlience  downstream,  constructing  wing-dams  and  dams  to  close^ 
secondary  channels  so  as  to  contract  the  water-way  where  too^  wide  and 
to  raise  the  water  on  the  rapids  so  as  to  reduce  the  slopes;  and  dredg- 
ing out  the  heavier  gravel  bars  and  removing  projecting  rock  and  loose 
bowlders  where  necessaiy.  By  the  ultimate  completion  of  the  project 
it  was  expecteil  to  secure  a  navigable  channel  of  4J  feet  depth  at  low 
water  over  the  river  from  Fort  Benton  to  Carroll.  Cost  of  completiug 
the  improvement  after  the  exi>eiidirure  of  the  sum  of  $60,000  appropri- 
ated by  act  of  Congivss  approved  August  6, 1886,  estimated  at  $250,000. 

The  original  condition  of  the  navigable  channel  between  the  points 
named  was  extremely  l)ad  at  low- water  stages,  the  depth  only  averag- 
ing 3  feet,  the  channel  having  many  sharp  turns  and  being  obstruct^ 
in  many  pla<ie«  by  projecting  embedded  rocks  and  loose  bowlders. 

The  original  project  for  the  improvement  of  the  river  between  Sioux 
City  and  Fort  Benton  con)prised  removal  of  snags  from  the  lower  or 
sandy  portion,  and  on  the  up|)er  or  rocky  portion  the  contraction  of 
the  water-way  so  as  to  afford  a  navigable  channel  of  4^  feet  depth  at 
low  water. 

On  this  project  the  expenditure  to  June  30,  1886,  was  $202,456.87. 
At  that  date  the  channel  for  purposes  of  navigation  was  much  better 
than  at  any  previous  period,  and  vessels  loaded  to  3J  feet  draught 
could,  by  careful  pilotage  and  har«l  rubbing  on  the  bottom,  reach  Fort 
Benton. 

The  foregoing  are  derived  from  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1887  and  from  Appendix  X  thereto. 

Memoranda  furnished  by  Captain  Sears  show  the  extent  of  operations 
during  the  past  fiscal  year. 

Active  construction  work  began  July  12, 1887,  and  was  carried  on  to 
October  18,  being  for  eighty-five  actual  working  days. 

Three  dams  of  brush  and  gravel  were  built  at  Shonkin  Bar;  total 
length  of  the  three  dams,  750  feet.  One  thousand  seven  hundred  and 
twenty  cubic  yards  of  gravel  were  dredged  from  the  shoalest  places  in 
the  channel  oi)posite  the  dams,  1,037  cubic  yards  of  which  were  incor- 
porated in  the  dams. 

The  result  of  the  work  was  the  betterment  of  the  channel  depth  by 
at  least  6  inches,  enabling  boatfi  to  get  by  without  material  difficulty. 

At  Crocondunez  six  dams  were  built,  aggregating  1,200  feet  in  length. 
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Three  thousand  seven  hundred  and  seventy-four  cubic  yards  of  p^avel 
were  dredged  from  the.  shoalest  place  in  the  channel,  3,484  yards  of 
which  were  placed  in  the  dams. 

The  result  was  a  decided  betterment  of  the  channel  to  the  extent  of 
1  foot  in  least  depth.  This  locality,  before  work  of  improvement,  was 
the  worst  on  the  upper  river  and  had  been  caused  by  a  land-slide  from 
the  north  bank.  Another  slide,  however,  has  since  then  occurred,  seri- 
ously injuring  navigation. 

Two  small  dams  were  built  near  Eowe's  Eanche,  a  few  miles  below 
the  Crocondunezy  to  close  the  head  of  a  chute.  Their  aggregate  length 
is  308  feet. 

Work  was  suspended  October  20  on  account  of  the  approach  of  cold 
weather.  The  fleet  was  assembled  and  put  into  winter  quarters  at 
Rowe's  Bayou,  10  or  12  miles  below  Fort  Benton,  on  the  south  side  of 
the  river,  and  placed  in  charge  of  watchmen. 

The  steamer  Josephine  then  moved  down  the  river  with  the  working 
party,  stopping  three  days  at  Fort  Buford  to  haul  out  of  the  water  the 
plant  pertaining  to  the  improvement  of  the  Yellowstone  Eiver ;  thence 
to  Bismarck,  where  the  working  party  was  disbanded.  The  steamer 
was  then  laid  up  for  the  winter  at  Bock  Haven,  Dak.,  about  4  miles 
above  Bismarck,  and  placed  in  charge  of  a  watchman. 

The  work  of  improvement  was  performed  by  hired  labor. 

Captain  Sears,  in  his  last  annual  report  upon  the  Missouri  River  from 
Sioux  City  to  Fort  Benton,  states  as  follows  (see  pages  1599,  1600,  Ap- 
pendix X  to  the  Annual  fteport  of  the  Chief  of  Engineers  for  1887) : 

The  river  from  Carroll  to  Sionx  City  is  very  different  in  character  from  that  above, 
duwing  as  it  does  between  unstable  banlcs  and  abounding  in  shifting  sand-bars.  No 
recoDiniendatiou  for  the  improvement  of  this  portion  of  the  river  can  be  made  until  a 
thorough  survey  has  been  completed  whereon  to  base  a  well  digested  project.  The 
funds  at  command  do  not  justify  such  a  survey.    •    •    • 

Temporary  betterment  can  be  afforded  by  keeping  this  portion  of  the  river  free 
from  snags.  As  Congress  has  heretofore  by  its  legislation  made  snagging  operations 
a  matter  separate  from  river  improvement,  this,  perhaps,  should  be  the  subject  of  re- 
port and  recommendation  by  the  engineer  officer  in  charge  of  suag-boats  on  the  Mis- 
wan  River. 

Commerce  on  the  Missouri  River,  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont., 
has  been  steadily  falling  off  year  by  year  as  the  railroads  have  reached  or  paralleled 
aud  passt'd  beyond  it.  The  completion  of  the  Manitoba  Railroad  from  Saint  Paul  to 
Helena.  Moat.,  tna  Forts  Buford,  Assiniboine,  and  Benton,  a  matter  certain  of  ac- 
complishment before  another  navigation  season,  will  completely  parallel  the  river 
above  Fort  Buford,  and  will  greatly  reduce  the  present  commerce  over  this  section  of 
the  river. 

The  Benton  Transportation  Company  operates  the  only  steamers  now  running  on 
the  upper  river,  and,  in  anticipation  of  the  completion  of  the  Manitoba  Road,  is  pre- 

Kring  to  withdraw  several  of  its  steamers.  After  that  the  navigation  interests  will 
small  and  condned  to  a  local  trade,  which  for  a  number  of  years  can  not  be  great, 
as  the  bordering  country  is  sparsely  settled,  and  much  of  it  closed  against  settlement 
by  reservations  for  the  use  of  ludians. 

As  far  as  benefitiu^  any  navigation  interests,  present  or  prospective,  is  concerned, 
I  see  no  use  in  spending  any  great  amount  on  improving  the  Upper  Missouri  River. 

There  is  another  view  of  the  matter,  however,  that  may  commend  itself  as  an  affair 
of  wise  public  policy.  As  loug  as  there  is,  during  the  season  of  navigation,  a  good 
permanent  channel  extending  from  the  Mississippi  Valley  into  the  heart  of  Montana, 
so  loug  will  the  public  be  benefited  by  lower  freight  rates  on  competiug  railroads. 
This  channel  may  never  be  used,  but  its  mere  existence,  ready  for  use,  will  act  power- 
fully as  a  check  on  extortionate  freight  rates. 

On  this  account  I  recommend  for  the  fiscal  year  ending  June  30,  1889,  for  the  Mis- 
souri River,  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  an  appropriation  of 
1160  000. 

Of  this  I  recommend  that  $110,000  be  devoted  to  the  permanent  improvement  of  the 
rocky  portion  of  the  river  from  Carroll  to  Fort  Benton  under  tho  present  project,  and 
$50,000  to  the  removal  of  snags  from  the  lower  and  sandy  portion  from  Carroll  to  Sionx 
City.    I  would  also  recommend  that  Congress  be  asked  to  specify  what  proportion  of 
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the  total  appropriation  shall  be  need  for  snagging,  should  the  amonnt  appropriated 
be  less  than  that  asked  for. 

This  may  appear  a  larger  amoant  than  necessary,  consfdering  the  interests  inTolred, 
and  so  it  would  be  were  the  work  to  be  carried  on  in  the  neighborhood  of  material, 
labor,  and  supplies. 

The  work,  owins  to  itiS  isolated  situation,  must  necessarily  be  Tery  expensive.  Fuel 
is  very  scarce  and  nigh  in  price,  and  natural  material,  as  brush  and  stone,  is  at  many 
places  difficult  and  expensive  to  obtain. 

Freight  rates  are  high,  and  the  distances  over  which  supplies  must  be  carried  are 
very  great. 

Since  that  report  was  written,  the  Saint  Paul,  Minneapolis  and  Mani- 
toba Eailway  has  been  extended  to  Helena. 

Expended  on  present  project  to  Jnne  30,  18P6 •$202,456.87 

Expended  on  same  during  the  year  ending  June  30, 1887,  including  ont- 

standing  liabilities *29,362.49 

Expended  on  same  during  the  year  ending  June  30, 1888,  including  out- 
standing liabilities 30,639.17 

It  is  estimated  that  the  sum  of  $110,000  can  be  profitably  expended 
daring  the  fiscal  year  ending  June  30, 1890,  in  furtherance  of  the  present 
project  of  improvement  upon  the  river  between  Fort  Benton  and  Carroll, 
and  that  the  sum  of  (50,000  in  addition  should  be  appropriated  for  the 
same  fiscal  year  for  snagging  operations. 

An  effort  was  made  to  obtain  navigation  statistics  of  the  river  for  the 
year  1887  and  for  1888  to  date,  but  without  success,  answers  not  having 
been  received  from  the  parties  to  whom  application  was  made  for  the 
information  needed.  The  statistics  pertaining  to  the  last  annual  rei>ort 
are,  therefore,  reproduced  here  and  marked  A,  B,  and  G. 

Money  statement 

July  1,1887,  amount  available $30,639.17 

July  1,  IfiSSf  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $30,359.83 

July  1,  1888,  outstanding  liabilities 27ii.34 

30.639.17 


Amount  (estimated)  required  for  completion  of  existing  project  t  above 

CarroU 2.50,000.00 

^  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  160, 000. 00' 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lo66  and  1867. 


COMMERCIAL  STATISTICS. 

A. 

Bbkton  Transportation  Compakt, 

Missouri  Biver  Steamers, 
Biiinarck,  Dak.,  July  20,  1887. 
Dear  Sir  :  I  herewith  inclose  you  statement  of  business  transacted  on  the  Missouri 
River  between  Sioux  City,  Iowa,  and  Bismarck,  and  between  Fort  Benton,  Mont,  and 
Bismarck  during  the  year  1886;  also  from  Ist  of  April  to  1st  of  July  during  season  of 
1887.    Of  cour»e  the  1887  statement  does  not  show  the  wool  business,  shipments  of 
which  are  usually  made  after  July  1.   Wool  shipments  this  year  promise  to  be  heavier 
than  ever  betbre;  will  amount  to  about  5,000  bales,  value  about  (300,000. 
Yours,  truly, 

I.  P.  Baker, 
General  Superintendent 
Capt.  C.  B.  Sears, 

United  Slates  Engineers, 

•  See  paffe  21(),  Annual  Report,  1887. 

+  No  project  for  river  below  Carroll  except  snagging. 
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B. 

Statement  of  business  transacted  on  the  Missouri  Biver  between  Sioux  City^  lowa^  and  Bis- 
nuirck,  Dak.,  and  betiveen  Fort  Benton,  Mont,  and  Bismarck,  Dak.,  1886, 

ABOVE  BISMARCK. 

Trips  up,  23: 

General  merchandise  carried,  5,750  tons |1, 500, 000 

Tripe  down.  23 : 

Sacks  wool  (3,800),  1,064,000  pounds 234,080 

Hides,  peltries,  furs,  and  merchandise,  1,000,000  pounds 50. 000 

Grain,  600,000  pounds 6,000 

Passengers  carried i 400 

BELOW  BISMARCK. 

Trips,  20: 

General  merchandise  carried,  5,000  tons |287, 000 

Passengers  carried .• 1,500 


C. 

Stat&nent  of  btuiness  transacted  an  the  Missouri  Biver  bettoeen  Sioux  City,  Iowa,  and  Bis- 
marck, Dak.,  and  between  Fort  Benton,  Mont,,  and  Bismarck,  Dak.,  to  July  I,  1887. 


•  it'2,300,( 


ABOVE  BISMARCK. 

Trips  up,  25: 

General  merchandise  carried,  6,875  tons l«o  qaa  n.vi 

Downstream:  >»A^,0U0 

Wool,  hides,  furs,  and  merchandise,  320  tons 

Passengers  carried 610 

BELOW  BISBIARCK. 

Trips,  10: 

(General  merchandise,  tons  carried,  1,600 $144,000 

Passengers  carried 250 

pfoTE.— Mnch  of  the  np-riTer  toDnage  above  Bisniarok  represents  railroad  material  and  anppllei  for 
the  boilding  of  the  Manitoba  Railroad.    It  it  abnormal  in  quantity  and  valae.— C .  B.  S.  1 


Z   12. 

IMPROVEMENT  OF  YELLOWSTONE  RIVER,  MONTANA  AND  DAKOTA. 

This  work  was  in  charge  of  Capt.  C.  B.  Sears,  Corps  of  Engineers, 
until  April  16, 1888.  Since  that  date  the  work  has  been  in  charge  of 
Maj.  C.  J.  Allen,  Corps  of  Engineers. 

The  present  approved  project  is  to  work  down  the  river  from  Glen- 
dive  in  order  to  repair  existing  dams  and  baild  new  wing-dams  and 
dams  to  close  island  chutes  where  necessary,  so  as  to  confine  the  water 
to  one  channel  and  thus  increase  the  depth  on  the  rapids  and  shoal 
places  generally.  Also,  to  remove  rocks  and  bowlders  from  the  chan- 
nels. (See  Appendix  to  Annual  Eeport  of  the  Chief  of  Engineers  for 
1887.) 

For  reasons  given  in  the  same  appendix  by  my  predecessor  in  charge, 
one  of  them  imug  the  inadequacy  of  the  appropriation  of  1886  to  repair 
the  plant  and  perform  sufficient  work  to  justify  the  cost  of  repairs  and 
of  new  outfit,  no  work  for  improvement  was  undertaken  during  the  past 
fiscal  year,  the  project  being  suspended  until  the  whole  matter  could 
be  reported  to  Congress. 
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The  plant,  which  was  lying  at  Ward's  Hanche,  about  25  miles  below 
Glendive,  was  repaired  sufficiently  to  be  floated  down  the  river  during 
the  season  of  1887  and  placed  in  security  at  Fort  Buford. 

The  appendix  to  the  last  annual  report  states  as  follows: 

The  YellowBtotie,  fur  a  swift,  snow-fed  river,  is  an  excellent  one  naturally,  and  sus- 
ceptible of  radical  improvement  at  a  relatively  small  expense,  considering  it«  distance 
from  labor  and  sapply  markets.  Thongh  not  at  present  navigated,  the  existence  of 
a  good  navigable  channel  will  always  be  a  check  on  high  railroad  tariflEs  to  competing 
points  on  the  river. 

If  Congress  deem  this  a  sufficient  cause  for  the  continuation  of  the  improvement, 
(60,000  iu  addition  to  the  present  available  balance  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30, 1889. 

So  far  as  learned,  there  are  no  boats  engaged  in  navigating  this  river, 
and  there  is  no  immediate  prospect  of  any  being  put  on  it. 

The  funds  that  were  available  at  the  commencement  of  the  last  fiscal 
year  having  been  reduced  in  consequence  of  repair  to  and  care  of  plant 
and  oiher  contingencies,  the  estimate  for  the  fiscal  year  ending  June  30, 
J 890,  should  Congress  continue  the  improvement,  is  placed  at  $65,000. 

Expended  during  the  year  ending  June  30, 1888,  including  outstand- 
ing liabilities,  $3,269.85. 

Total  expended  upon  this  improvement  to  June  30, 1888,  including 
outstanding  liabilities,  $104,489.27. 

Money  statement. 

July  1,  1887,  amount  available -^ $16,530.83 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 3,269.85 

July  1,1888,  balance  available 13,260,98 

r  Amount  (estimated)  required  for  completion  of  existing  project 106, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearonding  June  30, 1890    65, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18(56  and  1867. 


Z13. 

PRELIMINARY  EXAMINATION   OF  MISSISSIPPI    RIVER   BETWEEN   SAINT 
PAUL  AND  SAINT  ANTHONY'S  FALLS,  MINNESOTA. 

Engineer  Office,  United  States  Army, 

Saint  Fauly  Minn.y  December  8,  1886. 

General  :  I  have  the  honor  to  submit  the  following  in  regard  to  a 
preliminary  examination  of  the  Mississippi  Eiver  between  Saint  Paul 
and  Saint  Anthony's  Falls,  Minnesota,  made  in  aceordanee  with  the  pro- 
visions of  sections  6  and  7  of  the  river  and  harbor  act  of  Congress  ap- 
proved August  5,  1886. 

The  distance  by  river  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railway  Bridge,  at  baint  Paul,  to  the  falls  is  about  13  miles. 
About  2 J  miles  above  the  bridge  the  Minnesota  River  enters  the  Missis- 
sippi, being  separated  from  it  by  Pike  Island,  which  extends  for  about 
li  miles  above  the  junction  to  Fort  Snelling.  Between  the  island  and 
Fort  Snelling  there  is  a  narrow  channel  connecting  the  two  rivers,  the 
current  Howing  from  one  to  the  other,  according  to  the  relative  stages 
of  water  in  the  rivers. 

Fort  Snelling  is  distant  9  miles  from  the  falls,  and  is  5^  miles  below 
Meeker's  Island,  the  siteof  a  proposed  lock  and  dam.  Minnehaha  Land- 
ing ivs  about  I  i  milt^s  above  Fort  Snelling.    About  IJmiles  below  theFadls 
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of  Saint  Aiithouy  are  two  steam-boat  landings;  that  on  the  right  bank 
kDowu  as  Murphy^s,  tho  other,  on  the  east  bank,  known  as  Cheever's. 

The  portion  of  river  under  consideration  was  thoroughly  surveyed 
in  18(i7  by  Maj.  G.  K.  Warren,  of  the  Corps  of  Engineers,  and  it  was 
again  surveyed  in  1879,  under  my  direction,  by  Assistant  Engineer  F. 
Terry,  tbough  no  estimate  of  cost  of  improvement  was  made  at  the 
time,  it  not  l)eingthen  considered  necessary.  Other  examinations  were 
made  v.  ith  a  view  of  ascertaining  the  practicability  and  cost  of  a  lock 
and  dam  navigation.  The  principal,  as  well  as  the  last,  examination 
made  with  reference  to  a  lock  and  dam  was  by  Major  Farquhar,  Corps  of 
Engineers,  in  1873,  and  the  resulting  estimate  of  cost  for  a  dam  of  17  feet 
lift,  with  lock,  at  Meeker's  Island,  was  placed  at  $922,121.40.  This  ex- 
amination would  have  been  more  satisfactory  had  there  been  sufficient 
funds  available  for  it  to  have  admitted  of  extending  the  borings. 

Congress,  by  act  approved  July  23,  1868,  gran^d  to  the  State  of 
Minnesota  200,(HK)  acres  of  land  to  aid  in  the  construction  of  a  lock  and 
dam  at  Meeker's  Island,  and,  by  act  approved  March  3,  1873,  appro- 
priatiMl  $25,000  lor  tbe  j)roi>osed  work,  its  use,  however,  being  made 
conditional  upon  the  full  relinquishment  by  tbe  State  to  the  Cnited 
States  of  the  right  to  the  grant  of  lhG8.  The  relinquishment  has  never 
been  made,  consequently  no  work  has  been  undertaken  towards  the 
construction  of  the  lock  and  dam.  Should  this  proposed  work  be  built, 
full  improvement  of  the  channel  from  Saint  Paul  to  Meeker's  Island 
would  become  necessary. 

In  1809  Captain  (now  Major)  Stickney,  of  the  Corps  of  Engineers,  in 
a  report  to  Major  Warren  of  an  examination  of  the  river  from  the  steam- 
boat landings  below  the  falls  to  the  mouth  of  the  Minnesota  River, 
estimated  the  cost  of  making  a  channel  between  the  points  named,  with 
depth  of  4  feet  and  width  of  200  feet  on  the  rapids,  by  the  removal  of 
3,725  cubic  yards  of  rock  and  bowlders  from  the  bed  of  the  stream,  at 
829,800.  This  did  not  include  the  cost  of  removing  sand- bars,  which, 
it  was  then  thought,  could  be  efiected  so  far  as  necessary  by  the  dredge- 
boats  then  in  use. 

From  examination  of  the  map  of  1879  it  appears  that,  in  addition  to 
oowlders,  more  or  less  of  sand-bars  would  have  to  be  removed  between 
Meeker's  Island  and  the  Chicago,  Saint  Paul,  Minneapolis  and  Omaha 
Railway  Bridge  (this  bridge  being  the  lower  terminus  of  the  survey  of 
1879),  in  order  to  secure  a  4-foot  channel  of  sufficient  width  at  the 
ordinary  low- water  stage. 

Tbe  iTcent  examination  was  delayed  by  snow-storms,  intense  cold, 
»Dd  running  ice.  Assistant  Engineer  F.  T.  Hampton,  accompanied  by 
Assistant  Engineer  R.  Davenport,  reconnoitered  the  river  from  the 
falls  to  Saint  Paul  on  the  2d  and  3d  instant,  and,  so  far  as  they  were 
able  to  observe,  no  chatiges  appeared  to  have  occurred  since  1809  to 
materially  afifect  the  estimate  of  that  year,  which  covered  the  removal 
of  bowlders  and  rock.  The  extent  of  changes  in  depths,  or  in  positions 
of  bars,  between  Meeker's  Island  and  the  railway  bridge  at  Saint  Paul, 
since  1879,  due  to  movement  of  sand,  gravel,  or  to  saw-mill  lefuse,  can 
only  be  ascertained  by  fulf  survey.  *And  a  close  and  comprehensive 
survey  would  be  required  from  which  to  determine  the  cost  of  ad- 
equately improving  the  river  from  Saint  Paul  to  the  falls,  whether  by 
means  of  wing-dams  and  removal  of  rock  and  bowlders  throughout  the 
entire  distance,  or  by  means  of  a  lock  and  dam  at  Meeker's  Island,  or 
locks  and  dams  from  the  island  to  the  falls,  and  by  removal ^of  bowl- 
ders, etc.,  and  contraction  of  the  low- water  channels  by  means*of  wing- 
dams  from  the  island  to  Saint  Paul. 
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Beyond  navigation  by  a  small  steamer  from  Saint  Panl  to  Fort 
Snelling  and  Minnebaha  Landing,  and  occasional  trips  of  the  same 
steamer  to  points  near  the  falls,  and  the  ruuning  of  loose  saw-logs, 
there  is  no  river  commerce  to  report  between  the  falls  and  the  mouth 
of  the  Minnesota  Kiver.  It  is  claimed,  however,  that,  were  the  diffi- 
culties in  the  way  of  navigation  simply  lessened  by  the  removal  of  the 
bowlders,  etc.,  light-draught  steamers  would  ascend  regularly  to  the 
Minneapolis  landingvS,  and  that  boats  of  a  larger  class  would  follow  an 
adequate  improvement  of  the  whole  stretch  from  the  landings  to  the 
wharves  at  Saint  Paul;  this  latter  in  view  of  the  fact  that  large  steam- 
ers from  the  lower  river  can  now  reach  Saint  Paul  at  all  times  during 
the  season  of  navigation  as  a  consequence  of  the  Government  river  im- 
provement. 

Capt.  John  C.  Eeno,  in  a  letter  dated  Minneapolis,  October  2, 1885^ 
and  addressed  to  the  secretary  of  the  Northwestern  Water-ways  Con- 
vention held  at  Saint  Paul  in  September,  1885,  stated  that,  during  the 
season  of  1857,  there  were  52  arrivals  of  steamers  at  the  Minneapolis 
landings,  delivering  over  12,000  tons  of  miscellaneous  freight  for  that 
place  and  for  the  valley  above  it. 

STATISTICS,  MINNEAPOLIS^  MINNESOTA. 

Movement  ofvsUeat,  flour ^  etc,,  at  MinneapoliSy  for  the  crop  year  ending  S^temher  1, 1885^ 

crop  of  1884. 


fieoetpts. 

Shlpmento.. 

Wheiit. ••••........•.•...••••••.•••.•••.•..•«.......•..«••«-••  •••••■  bushels. - 

32,112.840 
23,378 
8,003 

p  591320 

Floor........ ...................... barrels.. 

6.298.041 
142,815^ 

Mill^stuff..... .- ions.. 

Morement  of  wheat  and  flour  for  the  crop  year  commencing  September,  1885,  an4  ending 

August  31,  1886. 

Beoeipts. 

Shipments. 

Wheat bnshels.. 

32,736,9C0 
21,766 

4i929.23f 

ITloor barrels. 

6,428,581 

£  (port  of  flour  from  Minneapolis  to  foreign  oonntries  in  1884  amounted  to barrels.    1, 805, 876 

In  1885  it  amounted  to do...  1,876,000* 

The  prodnction  of  lumber  at  Minneapolis  for  sixteen  years  past  has  ranged  horn 
118,000,000  feet,  B.  M.,  to  312,000,000  feet,  B.  M. 

The  amount  received  and  forwarded  for  the  ten  years  ending  in  1884  has  averaged 
as  follows:  Received,  10,600,000  to  67,970,000  feet,  B.  M.;  shipped,  93,000,000  Uy 
186,700,000  feet,  B.  M. 

Miscellaneous  manufacturing  for  the  ten  years  ending  1885  has  ranged  in  value  from 
$4,000,000  to  $28,000,000, 

I  am  of  opinion  that  the  Mississippi  River  from  Saint  Paul  to  Saint 
Anthony's  Falls  is  wortiiy  of  improvement  by  the  General  Government, 
and  that  a  full  survey  of  it  should  be  made  from  which  to  ascertain  the 
most  practicable  method  of  permanently  improving  it,  and  the  cost  of 
the  same. 

The  least  cost  of  the  survey  required  from  which  to  make  proper 
maps,  drawings,  and  estimates  of  cost  of  improvement  I  place  at  $4,000. 
Very  respectfully,  your  obedient  servant, 

Chas.  j.  ALLEir, 

Brig.  Gen.  James  C.  Duane,  ^^^'^  ^/  Engincern. 

Chief  of  Engineers^  U.  8.  A. 
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SURVEY  OP    MISSISSIPPI    RIVER   BETWEEN   SlINT   PAUL    AND   SAINP 
ANTHONY'S  FALLS,  MINNESOTA. 

Engineer  Office,  United  States  Army, 

ISaint  Faul^  Minn.,  December  :59,  1887. 

Sir  :  I  Lave  the  ftonor  to  submit  the  folio  win  |[?  report  of  a  survev  of 
the  Mississippi  River  between  Saint  Paul  and  Saint  Anthony's  Palls, 
Minnesota,  made  during  the  past  season  in  conformity  with  the  require- 
ments of  sections  6  and  7  of  the  river  and  harbor  act  of  Congress  ap* 
proved  August  5, 1886. 

The  survey  commenced  in  the  latter  part  of  June  and  was  carried  as 
far  as  the  funds  at  command  admitted  of.  The  amount  of  funds  did 
not  admit  of  borings  in  the  bed  of  the  river,  or  of  making  detail  draw- 
ingsof  works  projected  for  improvement.  Borings  are  especially  needed 
in  order  that  the  cost  of  foundations  for  locks  and  dams  may  be  closely 
estimated,  and  the  sum  of  $3,000  can  be  advantageously  expended  for 
that  puri)ose. 

The  survey  extended  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railway  Bridge  at  Saint  Paul  to  the  foot  of  the  apron  at  the 
Falls  of  Saint  Anthony.  It  consisted  of  a  stadia  line  on  one  bank  of  the 
river  from  which  were  located  the  bars  and  islands,  checked  by  a  care- 
fully run  transit  line  on  the  other  bank ;  also,  of  a  line  of  levels  from 
the  falls  to  the  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railway 
Bridge,  from  which  point  levels  were  also  run  to  connect  with  the  gauge 
on  the  pier  of  the  Wabasha  Street  Bridge  at  Saint  Paul  as  well  as  with 
the  gauge  of  the  United  States  Signal  Service.  The  elevations  of  the 
water-surface  were  taken  at  intervals  of  about  1,000  feet,  excepting 
where  sharp  changes  in  slope  occurred,  when  they  were  taken  at  shorter 
intervals.  The  elevations  of  the  tops  of  the  islands  between  the  mouth 
of  the  Minne8ota  and  the  rapids  below  the  falls  were  also  taken,  and 
bench-marks  for  future  reference  were  established  about  one-half  mile 
apart.  The  dimensions  of  the  bridges  within  the  limits  of  the  survey 
were  also  measured  and  the  bridges  located  upon  the  maps  of  the  sur- 
vey. In  addition  the  river  was  sounded  to  within  IJ  miles  of  the  foot 
of  the  falls.  Soundings  were  also  taken  on  the  lines  of  the  Washington 
Avenue  and  Northern  Pacific  Railroad  bridges,  below  the  falls.  The 
soanding  of  portions  of  the  stream  where  rapids  existed  was  effected 
by  stretching  a  strong  rope  from  bank  to  bank  by  means  of  a  windlass,^ 
and  even  with  this  precaution  it  was  difficult  to  hold  the  sounding-boat 
in  place. 

The  river  between  Saint  Paul  and  Saint  Anthony's  Falls  was  sur- 
veyed in  1867  and  again  in  1879.  A  survey  was  also  made  in  1873  with 
a  view  to  a  lock  and  dam  at  Meeker's  Island.  This  last-named  survey 
consisted  principally  of  soundings  in  the  vicinity  of  the  island,  and  of 
a  hne  of  levels  from  Minneapolis  to  a  point  about  1,000  feet  below  the 
island. 

One  obiect  of  the  recent  survey  was  to  extend  the  soundings  further 
than  had  been  done  in  former  surveys. 

The  surveying  party  was  in  charge  of  Mr.  Archibald  Johnson,  assist- 
ant engineer,  assisted  by  Mr.  L.  C.  Hill.  To  these  gentlemen  I  am 
indebt^  for  careful  and  conscientious  field  work.  To  Mr.  Johnson  I 
am  also  indebted  for  material  assistance  in  estimates  of  cost  of  improve- 
ments. 

Of  the  survey,  Mr.  Johnson  reports  : 

The  length  of  the  river  from  the  Chicajafo,  Saint  Panl,  Minneapolis  and  Omaha  Rail- 
way Bridge  to  Saint  Antbooy  Falls  is  12  miles  and  1,510  feet.    The  fall  fiom  the  snr- 
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face  of  the  water  on  the  lower  rolling  dam  at  Saint  Anthony  Falls  to  the  Chicago, 
Saint  Paul,  Minneapolis  and  Omaha  Bridge  at  the  time  of  the  survey  was  98.617  ^t 
and  from  the  foot  of  the  falls  55.35  feet.  The  hlnffs  along  the  valley  of  the  river  are 
from  80  to  120  feet  high.  They  are  composed  of  drift  from  20  to  30  foet  thick ;  then  a 
stratnm  of  maguesian  limestone  from  20  to  30  foet  thick,  overlying  a  soft  sand-rock 
nearly  destitute  of  cement.  It  will  stand  with  a  slight  slope,  but  when  blasted  it 
goes  to  sand.  The  bed  of  the  river  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railway  Bridge  to  the  foot  of  Pike  Island  seems  to  be  sand  and  silt;  bntfrom 
this  point  to  the  head  of  Meeker's  Island  it  consists  of  sand,  gravel,  and  occasionally 
small  bowlders  to  a  dt^pth  at  present  unknown.  From  the  head  of  Meeker's  laland  to 
the  foot  of  the  falls  the  bed  of  the  river  is  composed  of  sand,  gravel,  bowlders,  and 
masses  of  limestone  which  fell  from  the  limestone  formation  as  the  falls  were  reced- 
ing. 

As  no  borings  have  ever  been  made  from  the  Franklin  Avenue  Bridge  to  Fort  Snell- 
ing,  at  least  to  the  sand-rock,  the  character  of  the  material  overlying  the  sand-rock 
can  only  be  conjectured.  There  is  reason  to  believe,  however,  that  there  is  consider- 
able rock  in  the  deposit.  The  only  information  that  oonld  be  obtained  of  the  char- 
acter of  the  material  over  the  sand-rock  was  from  the  corporations  that  bnilt  the  varioos 
bridges  across  the  river.  At  the  stone  viaduct,  just  below  the  falls,  the  distance  to 
the  sand-rock  was  only  a  few  feet.  The  piers  of  the  Tenth  Av<«iue  Bridge  were  founded 
on  the  debris  in  the  channel.  At  the  Saint  Paul  and  Northern  Pacific  Railroad  Brid^ 
borings  were  made  from  blnff  to  bluff.  There  are  only  a  few  feet  to  the  sand-rock  m 
the  channel,  but  from  the  right  bank,  at  low  water,  to  the  bluff  there  ia  a  maximnm 
depth  of  45  feet  to  the  sand-rock.  The  material  was  sand,  gravel,  and  pieces  of  lime- 
stone. The  piers  of  the  Washington  Avenue  Bridge  are  founded  on  debris  in  the 
channel.  The  piers  of  the  Franklin  Avenue  Bridge  are  founded  on  the  sand-rock,  and 
the  depth  to  it  is  from  7  to  14  feet.  At  the  Chicago,  Milwaukee  and  Saint  Paul  Short 
Line  Bridge  the  piers  are  founded  on  the  Hmest-one  debris.  At  the  proposed  Marshall 
Avenue  Bridge  one  boring  was  made  on  the  island  to  a  depth  of  20  feet  below  low  water, 
and  nothing  on t  sand  and  coarse  gravel  was  found,  and  the  pier  is  to  be  founded  on 
that.  At  Fort  Snelliog  piling  was  driven  for  three  piers.  This  is  adl  the  information 
we  have  at  present  in  regard  to  the  bed  of  the  river. 

The  protile  shows  the  depth  of  water  in  the  channel  with  reference  to  the  low  water 
of  lt^(>4,  which  has  been  taken  at  -f-0.1  foot  on  the  United  States  Signal  Service,  of 
-f  0.5  on  the  Wabasha  Street  Bridge  gauge.  It  also  shows  the  high-water  line  of 
1667,  from  the  falls  to  Fort  Snolling,  which  is  16.5  feet  above  low  water.  Below  Fort 
Snelling  the  high-water  mark  of  1867  has  not  been  found,  and  it  is  not  shown  on  the 
profile.  The  high  water  of  1867  was  the  highest  ever  known  at  Minneapolis,  with  the 
exception  of  that  of  1850,  which  is  said  to  have  been  about  40  inches  higher  than  that 
of  1867,  but  the  marks  that  were  made  at  the  time  of  that  flood  have  been  obliterated 
long  ago.  At  Saint  Paul  it  read  23  feet  10  inches  on  the  gauge,  but  there  is  no  record 
of  the  elevation  of  the  zero  of  that  gauge.  The  elevation  of  the  high-water  mark  of 
1867  at  the  cave  opposite  Hoinreich^  brewery  and  just  below  the  Washington  Avenue 
Bridge  is  730.97  above  sea-level,  or  16.5  feet  above  the  low  water  of  1864. 

On  comparing  the  map  of  this  survey  with  that  of  1867,  1873,  and  1879,  it  will  bo 
seen  that  there  have  been  but  slight  changes  in  the  regimen  of  the  river  since  the 
first  survey,  excepting  a  deepening  of  the  channel  along  the  Saint  Paul  Boom  Com- 
pany's boom,  just  below  the  mouth  of  the  Minnesota  River,  and  a  cutting  of  the  right 
bank. 

The  silt  referred  to  in  the  bed  of  the  Mississippi  is  doubtless  largely 
due  to  coDtributions  from  the  Minnesota  River,  brought  down  by  fluods. 
There  are  also  in  the  bed  of  the  river,  within  the  limits  of  the  survey, 
masses  of  water-logged  slabs  and  other  refuse  from  saw-mills  at  the 
falls. 

The  great  flood  of  1881,  at  Saint  Paul,  reached  at  its  highest  point 
19.70  feet,  on  the  gauge  at  the  Wabasha  Street  Bridge.  This  flood  is 
described  in  pages  1754-56,  Appendix  W,  to  the  Annual  Report  of  the 
€hief  of  Engineers  for  1881. 

For  convenience  of  reference  the  following  data  are  tabulated : 


Digitized  by  VjOOQIC 


APPENDIX   Z — ^BEPOBT  OF  MAJOB  ALLEN. 


1565 


Tablv  No.  1. 

Froic— 

To- 

r 

! 
< 

1 

II 

«s  o 

p 

Obnerved     maximum 
surface  velocity  per 
i^econd   during  the 
survey. 

Cbiosn.  St  P»n1.  Minneapolis 
SDd  OmHba  Rjiilway  15i  iUge. 
Foot  of  Pik«  Inland 

Foot  of  Pike  Island 

MUet. 
2.551 

1.600 
1.780 
3.540 
0.392 
0. 132 
0.538 
0.538 

1.000 

0.816 

Feet. 

8U0 

660 
600 
700 
6«K) 
670 
600 
600 

450 

Feet. 
3.5 

1.5 
2.0 
1.5 
2.6 
L5 
2.0 
8.0 

Feet 
2.120 

8.020 
2.000 
11. 774 
2.814 
0.717 
6.315 
2.806 

15.410 

0.820 

FeeL 

Fort  Snellinif  Bridire  .......... 

Fort  Snellinir  Bridire 

Minnrhaha  Creek        

Foot  of  M»M'ker'«  Inland 

Head  of  Meeker's  Island 

Foot  of  rupiUa 

Hea«lof  rapids 

Foot  of  M eeker'a  iKlnnd    

Head  of  Milker's  lalaud 

Knotof  rapid** 

H'adof  rapids • 

6.8ft 

4.4» 
6.50 

Upper  stt-amboat  landing,  Min- 
ueapolii*. 

Tenih  Avenue  Bridge,  Minne- 
apolis. 

Foot    of    apron    at    St   An 
tbony's  Falia. 

4.75 

Upper  steam-boat  landing 

Tmth  Atcdu^  Briilfffi 

*Ttiew  art)  the  wnmt  rapids  below  the  upper  steam-boat  landing.  They  are  caused  by  a  steep  f:dl 
over  masses  uf  bowlders,  gravel,  limestone  blocks,  etc. 

BtXAKKf^. — The  average  widths  given  in  this  table  are  those  existing  at  the  time  of  the  survey,  and 
iMlade  widths  behind  islands.  The  ruling  depths  given  in  the  table  are  from  the  soundings  of  the 
■urrey,  reduced  to  the  low  water  of  1864.  The  average  stage  of  water  at  the  signal-service  gauge, 
Saint  PanJ,  during  the  survey  was  2.5  feeU 

Betwe  »n  the  Fort  Snellin^  Eeservation  aod  Pike  Island  is  a  narrow 
cbaoDel,  nearly  dry  at  t»me  of  low  water,  connecting  the  Mississippi  and 
Minneso'^a  rivers,  the  current  setting  from  one  to  the  other,  according 
to  the  relative  stages  of  the  streams. 

The  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railway  Bridge  has, 
commencing  at  the  right  bank  of  the  river,  one  through  span,  150  feet 
in  width  between  centers  of  piers ;  next,  a  draw,  with  clear  opening 
on  each  side  of  the  pivot  pier  of  114  feet^  then  six  spans  150  feet  in 
width  each  from  centers. 

Crossing  the  river  just  below  the  Falls  of  St  Anthony,  and  beyond 
the  limita  of  any  probable  navigation,  is  the  great  stone  viaduct  of  the 
Saint  Paul,  Minneapolis  and  Manitoba  Railway,  afioriing  clear  height 
under  crown  of  arch  of  63  feet  above  low- water  mark. 

Between  these  two  bridges  are  existing  and  projected  bridges,  a^ 
follows : 

Table  No.  2. 


Same  of  bridge. 


Existing  bridges. 


Fort  &iemng  Highway 

(^tieaeo,  Milwankee  and  Saint  Paul  Railway 

Washington  Avenue,  Minneapolis,  Highway 

Saint  Paul  and  Northern  Pacific  R.  R.,  MinneapoIii>. 
Tenth  Avenue,  Minneapolis,  Highway 

Frtjeeted  Mdgei, 

Hanhan  A renne  Highway* 

Fiaaklia  Avenue  Highway^ 


5  p  fcc 

I  pi 


MiUe. 
4.15 
9.43 
11.29 
11.42 
12.12 


8.69 
10.01 


II 

^? 
'Si 

'hi 


Feet. 
84.5 

107.2 
60.8 
62.6 
4L7 


Tioao 

96.6 


M 
^  ^ 


Clear  widths  undprapana 
at  low-water  mark. 


Feet 
16.5 
16.5 
16.5 
16.6 
16.5 


16.6 
16.5 


5»J 


Feet 
240 
315 
150 
185 
100 


850 
290 


FeH. 
170 
lOU 
115 
ll'.'S 
520 


220 
820 


Total. 


Feet. 
410 
f05 
205 
310 
710 


670 
610 


*J[he  piers  of  the  Marshall  Avenue  Bridge  are  not  yet  oommenoed.    Those  of  the  Franklin  Avenue 
<MWfe  ate  nearly  completed.  t  Clear  height  under  crown  of  iron  arch. 
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The  area  of  drainage  basin  tributary  to  the  Mississippi  River  at  Saint 
Paal  is  abont  35,600  sqaare  miles,  of  \vhich  16,000  square  miles  apper- 
tain to  ttie  basin  of  the  Minnesota  Eiver.  The  area  tribatary  to  the 
Mississippi  at  the  Falls  of  St.  Anthony  is,  therefore,  about  19,600  sqaare 
miles,  the  area  supplying  the  river  between  the  falls  and  Fort  Snelling 
being  so  small  in  comparison  with  the  figures  just  given  that,  for  the 
purposes  of  this  report,  it  may  be  neglected. 

*  The  stage  of  water  at  Saint  Paul  is  thus  dependent  upon  the  stages 
of  two  streams  with  drainage  basins  of  nearly  equal  areas,  though  not 
possessing  over  their  areas  equal  average  annual  precipitation.  The 
open,  cultivated,  and  less-timbered  basin  of  the  Minnesota  is  more  sub- 
ject to  violent  freshets,  followed  by  prolonged  periods  of  extreme  low 
water  in  its  streams,  than  is  the  basin  of  the  Mississippi  above  Minne- 
apolis, with  its  as  yet  largely  timbered  areas  and  large  lakes.  The 
greatest  flood  volume  at  the  mouth  of  the  Minnesota  is  probably  not 
less  than  150,000  cubic  feet  per  second,  while  the  flood  volume  of  the 
Mississippi  at  the  Falls  of  St.  Anthony,  from  an  area  but  23  per  cent, 
greater  than  that  of  the  Minnesota,  is  estimated  at  50,000  cubic  feet 
per  second,  though  it  is  probable  that  the  flood  volume  of  1850  largely 
exceeded  that  figure. 

The  low- water  volume  of  the  Minnesota  River,  at  its  mouth,  averages 
700  cubic  feet  per  second.  In  1886  it  fell  at  one  time  to  470  cubic  feet. 
The  low-water  volume  of  the  Mississippi  at  the  Falls  of  St.  Anthony 
rarely  falls  below  4,000  cubic  feet  per  second.  These  refer  to  measured 
volumes  when  the  streams  are  open.  The  winter  volume  at  the  falls 
was,  upon  one  occasion,  found  to  be  2,300  cubic  feet  per  second.- 

The  lowest  water  at  Saint  Paul  (when  the  river  is  not  frozen  over)  of 
which  we  have  any  record,  is  that  of  1864.  The  average  annual  precip- 
itation (rain  and  melted  snow)  at  Saint  Paul,  from  observations  cover- 
ing thirteen  years,  is  30  inches.  In  1863  the  total  precipitation  was 
15.67  inches ;  in  1861,  but  14.74  inches ;  or,  the  total  for  the  two  consec- 
utive years  but  one-half  an  inch  more  than  the  average  precifiitation 
for  one  year.  From  comparison  of  measurements  of  the  volumes  of 
river  discharge  at  Saint  Paul,  at  different  readings  of  the  gauge  during 
low- water  stages,  it  is  most  probable  that  the  lowest-water  volume  of 
1864,  at  Saint  Paul,  was  considerably  less  than  3,000  cubic  feet  per 
second. 

From  a  number  of  measurements  of  the  river  volume  passing  Saint 
Paul  at  a  2-foot  stage  on  the  United  States  Signal  Service  gauge,  the 
average  volume  at  that  stage  is  taken  as  5,200  cubic  feet  per  second, 
in  which  is  included  the  average  low-water  contribution  of  the  Minne- 
sota River.  A  2-foot  stage  on  the  United  States  Signal  Service  gauge 
is  here  taken  as  ordinarily  low  water,  and  as  at  such  stage  the  volume 
of  the  Minnesota  has  generally  averaged  less  than  1,000  cubic  feet  per 
second,  we  have  in  the  Mississippi,  above  Fort  Snelling,  a  volume  some- 
what in  excess  of  4,000  cubic  feet  per  second  to  consider  in  projecting 
any  plan  for  improvement  at  ordinarily  low-water  stage. 

During  the  progress  of  the  recent  survey  a  gauge-r^  was  established 
at  the  Northern  Pacific  Eailroad  Bridge  below  the  falls.  This  gauge  wa8 
read  daily,  and  its  readings  compared  with  those  of  the  Signal  ^rvice 
gauge  at  Saint  Paul.  Although  the  operations  of  the  mills  at  Minne- 
apolis caused  frequent  fluctuation  of  water-surface  at  the  upper  gauge, 
^  close  agreement  in  the  readings  of  the  two  gauges,  allowing  for  dis- 
tance, was  observed.  This  was  doubtless  due  to  the  Minnesota  River 
remaining  at  a  very  low  and  almost  unvarying  stage  during  the  season. 
The  soundings,  therefore^  taken  during  the  season,  are  of  particular 
Talue. 
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The  ox)eration8  of  the  four  reservoir  dams  at  the  headwaters  of  the 
Mississippi  River  have,  tor  the  greater  part  of  the  dry  seasons  of  18S5, 
1886,  and  1887,  undoubtedly  maintained  the  stage  of  the  river  at  Saint 
Paul  from  1  foot  to  1^  feet  higher  than  would  have  been  the  case  had 
tbey  not  beea  built  and  operated.  These  reservoirs,  if  maintained  and 
operated  in  the  interest  of  steam-boat  navigation,  for  which  purpose  they 
were  created,  can  undoubtedly  be  depended  upon  to  prevent  tLie  river 
«t  Saint  Paul  from  again  falling  during  the  season  of  navigation  to  as  low 
a  point  as  it  did  in  1864. 

Floods  from  the  Minnesota  River  affect  the  stage  of  the  Jiississippi 
Biver  for  6  to  8  miles  above  Fort  Snelling. 

Improvement  of  the  navigation  of  the  Mississippi  between  Saint  Paul 
and  St.  Anthony's  Falls  has  never,  as  yet,  been  considered  by  Con- 
^^ress,  excepting  for  that  portion  of  the  river  at  and  above  Meeker's 
Island. 

An  act  of  Congress  approved  July  23,  1868,  granted  200,000  acres  of 
\md  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock  and  dam  at 
Meeker's  Island.  By  act  approved  March  3, 1873,  Congress  appropri- 
ated the  sum  of  $25,000  for  construction  of  this  proposed  lock  and  dam, 
vith  the  proviso — 

That  all  rights  and  claims  in  and  to  the  land  grant  made  to  the  State  of  MinneKota 
for  the  above  work  by  act  approved  Jaly  2:i,  1868,  shall  be  fully  relinquished  to  the 
United  States  before  any  of  this  appropriation  is  expended. 

A8  no  relinquishment  to  the  United  States  has  been  made,  the  appro- 
(>riation  of  $25,000  remains  unexpended. 

An  estimate  of  the  cost  of  this  proposed  lock  and  dam,  rendered  in 
1874,  but  based  upon  limited  information  as  to  the  nature  of  foundation 
to  build  upon,  placed  it  at  $922,121.46.  The  lock-chamber  was  to  be  300 
feet  long  by  80  feet  wide,  and  the  work  was  only  calcnlate<l  for  locking 
at  ordinarily  low- water  stage.  The  object  of  the  work  was  the  exten- 
sion of  navigation  to  the  old  steamboat  landings  at  Minneapolis,  below 
the  present  Washington  Avenue  Bridge ;  but  a  single  lock  at  Meeker's 
bland  would  not  prove  sufficient,  for,  in  order  that  steamers  with  large 
barges  from  the  lower  river  may  reach  the  site  of  the  proposed  lock  at 
low-water  stage,  the  river  must  be  improved  up  to  the  site  of  the  lock. 

According  to  the  best  information  I  am  able  to  obtain,  large  steam- 
ers of  350  to  700  tons  carrying  capacity  made  frequent  trips  to  Saint 
Anthony  and  Minneapolis  before  those  places,  now  forming  the  city  of 
Minneapolis,  were  connected  by  railroad  with  Saint  Paul.  Those  steam- 
ers made  their  trips  during  ordinarily  high  water  (not  during  floods), 
aometimes  towing  large  loaded  barges,  in  which  case  they  were  obliged 
to  Qse  a  line  in  order  to  make  the  ascent  of  the  rapids  above  Meeker's 
Island.  Most  of  the  freight  was  left  at  Cheever's  Landing,  on  the  left 
bank  of  the  river  and  about  one-third  of  a  mile  below  the  present 
Washington  Avenue  Bridge.  There  is  another  landing  on  the  right 
bank,  referred  to  in  Table  No.  1,  accompanying  this  report,  as  the  Upper 
Landing,  and  about  900  feet  below  the  Washington  Avenue  Bridge, 
which  was  occasionally  reached  by  steamers  during  high  water;  and 
still  another  on  the  left  bank,  about  2,400  feet  above  the  same  bridge, 
which  was  reached  a  few  times  by  steamers  with  the  aid  of  a  line. 

There  was  also  a  landing  at  the  foot  of  Meeker's  Island,  where  boats 
were  unloaded  in  case  they  failed  to  ascend  the  rapids. 

Daring  moderately  low  water,  small  steamers,  without  barges,  have 
reached  the  landings  below  the  Washington  Avenue  Bridge. 

Capt.  John  C.  Eeno,  of  Minneapolis,  in  a  letter  dated  October  2, 1885, 
and  addressed  to  the  State  river  commission,  reports  fifty  two  arrivals 
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of  steamers  at  the  Minneapolis  landings  in  1857,  delivering  over  12,000 
tons  of  miscellaneous  freight* 

At  [)resent  steamers  rarely  ascend  the  Mississippi  above  the  head  of 
Pike  Island,  a  small  excursion  steamer  excepted,  which  makes  trips  to 
Minnehaha  Landing,  at  the  mouth  of  Minnehaha  Creek,  during  favor- 
able stages  of  water. 

The  Mississippi  River  from  the  Chicago,  Saint  Paul,  Minneapolis  and 
Omaha  Railway  Bridge  to  the  landing  below  the  AVashington  Avenue 
Bridge,  Minneapolis,  can  be  improved  by  dredging  the  sand  and  grave) 
bars,  contraction  of  the  low-water  channel  below  Meeker's  Island  by 
means  of  wing-dams  and  dams  to  close  secondary  channels,  and  by  the 
removal  of  bowlders  and  rock  from  the  main  channel,  to  admit  of  steam- 
ers of  moderate  draught  reaching  the  landings  when  the  water  on  the 
rapids  is  at  a  stage  of  3  feet  and  upwards  above  low  water.  If  the  steam- 
ers tow  barges  a  line  will  be  needed,  more  or  less,  for  warping  over  the 
rapids.  Such  improvement,  wliile  of  some  benefit  to  navigation,  will 
not  meet  the  demands  of  an  extensive  river  traflSc  between  Minneapo- 
lis and  lower  river  ports.  The  cost  of  such  improvement  will  be,  ap- 
proximately, as  follows : 

Removal,  by  dredging;,  of  40,000  cubic  yards  gravel  and  sand,  at  30cent8 $12,000 

Kemoval  of  20,000  cubic  yards  hard  uiaterial,  as  gravel,  smaU  bowlders,  and 

broken  rock,  in  order  to  widen  and  deepen  the  channel  at  the  rapids,  at  $3.  60, 000 
Removal  of  :),000  cubic  yards  large  bowlders,  mostly  from  channel  at  the 

rapids,  at  |^ 24,000 

10,000  linear  feet  dams  and  revetment,  at  $5 50,000 

Total 146,000 

An  improvement  to  meet  the  demands  of  an  extensive  river  traffic, 
by  providing  for  the  passage  at  low  as  well  as  high  stages  of  the  river 
of  steamers  with  barges  drawing  4  feet  of  water,  can  be  eflFected  by 
the  removal  of  shoals  and  contraction  of  the  channel  by  means  of  wing 
and  closing  dams  to  a  point  2,400  feet  above  the  mouth  of  Minnehaha 
Creek ;  thence  to  the  Minneapolis  landings,  by  means  of  locks  and  dams 
to  overcome  the  strong  current  existing  in  the  Mississippi  above  the 
mouth  of  the  creek.  To  carry  the  improvement  to  the  landing  just  be- 
low Washington  Avenue  Bridge  will  require  two  locks  and  dams  of  lifts, 
and  located  as  follows: 

Lock  and  dam  No.  i,  of  9J  feet  lift,  about  2,400  feet  above  the  mouth 
of  Minnehaha  Crerk. 

Lock  and  dam  No.  2,  of  15^  feet  lift,  at  a  point  2  miles  and  4,510  feet 
above  Lock  No.  1,  or  1,100  feet  below  Meeker's  Island. 

Should  the  site  for  No.  2  prove,  after  further  examinations  and  bor- 
ings, unfavorable  for  a  lock  of  15J  feet  lift,  Lock  No.  1  may  possibly  be 
made  for  a  ISJ-foot  lift,  and  Lock  No.  2  for  a  OJfoot  lift,  and  located  at 
the  line  A-B,  about  400  feet  above  the  head  of  Meeker's  Island.  (See 
Tracings  Nos.  2  and  3,  herewith.) 

Should  it  be  desired  to  extend  the  slackwater  improvement  to  the 
Tenth  Avenue  Bridge,  Minneapolis,  a  third  lock  and  dam,  of  13  feet  lift, 
will  be  required  at  a  i>oint  about  500  feet  below  the  Washington  Avenue 
Bridge;  or,  should  this  prove  unfavorable,  the  lock  and  dam  may  be 
located  further  down-stream  at  the  line  C-D.    (See  Tracing  No.  3.) 

If  navigation  is  to  be  carried  above  the  Washington  Avenue  Bridge, 
that  bridge  and  the  Northern  Pacific  Railroad  Bridge  immediately  above 
it  must  be  provided  with  draws. 

Before  the  construction  of  locks  is  commenced  a  survey  in  detail,  in- 
cluding numerous  borings,  must  be  made  at  each  of  the  above-named 
sites. 
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The  locks  must  be  of  capacity  to  admit  of  the  passage  of  steamers 
with  barges  of  the  size  that  now  go  through  the  locks  of  the  Des  Moiues 
Bapids  Caual.  The  lock  chambers  should  not  be  less  than  80  feet  in 
width  and  360  feet  in  length  between  centers  of  quoin  posts.  The  locks 
should  be  furnished  with  upper-guard  gates,  and  the  lock-walls  should 
be  carried  up  to  at  least  3  feet  above  the  highest  water-mark  and  pro- 
portioned so  as  to  admit  of  the  locks  being  operated  at  all  stages  of  the 
river.  The  locks  should  be  lighted  by  the  electric  light  and  the  gates 
and  wickets  operated  by  machinery,  for  all  of  which  the  power  of  the 
stream  may  be  utilized.  Each  dam  should  be  provided  with  a  sluice  or 
a  roll-way  to  admit  of  the  passage  of  saw-logs.  The  dams  naay  be  built 
of  crib-work  filled  with  stone,  but  they  should  be  joined  into  masonry 
abntments  and  be  securely  founded  up<m  the  bed  of  the  river,  and  be 
provided  with  aprons  on  their  downstream  side  of  from  60  to  70  feet  in 
length  to  secure  the  dams  against  the  undermining  effects  of  floods. 

The  locks  should  be  of  masonry.  The  following  estimates  are  for 
timber-dams  as  described,  and  masonry  locks,  the  horizontal  dimensions 
of  the  locks  as  follows : 

Feet 

Length  of  chamber  between  centres  of  qnoin-posts ,.  360 

Width  of  chamber 80 

Distance  £rom  center  of  qnoin-pont  of  upper  gate  to  center  of  quoin-post  of  guard 

gate 76 

Length  of  head-bay  from  center  of  guard-gate  qiioin-post 134 

Length  of  tail-bay  from  center  of  lower-gate  quoin-post 170 

Estimates  for  timher  dams  and  masonry  locks. 

For  a  lock  and  dam,  15|  feet  lift : 

Lock 1954,000.75 

Dam 223,776.71 

Coffer-dam 48,800.00 

1,226,577.46 
Contingencies  of  engineering  and  superintendence,  10  per  cent . . . .        122, 657. 74 

Total l,349,23r>.20 

For  a  lock  and  dam,  13  feet  lift : 

Lock 828,370.42 

Dam 165,930.40 

Coffer-dam 48,801'.  00 

1,043,100.88 
Contingencies  of  engineering  and  superintendence,  10  per  cent ....        104, 310. 08 

Total 1,147,410.96 

For  a  lock  and  dam,  9i  feet  lift : 

Lock 670,231.44 

Dam 99,446.37 

Coffer-dam 48,800.00 

818,477.81 
Contingencies  of  engineering  and  superintendence,  10  per  cent 81, 847, 78 

Total 900,325.59 

In  the  foregoing  estimates  are  incladed  gates,  wickets,  machinery, 
lock-keepers'  dwellings,  engine-houses,  etc.    Contingencies  are  large  in 
view  of  difiScult  foundations. 
E^a  88 99 
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Summarff  of  the  cost  of  work  necensary  io  secure  a  A-foot  narigation  at  low-xtaiar  stagr, 
from  ihe  ("hicaf/o.  Sain  tPaulj  Minneapolis  and  (hnaha  Railwatf  Bridge^  at  Saint  Paul,  io 
the  8team-boat  landing  below  the  IVa^hingion  Avenue  Bridgey  Minneapolis. 

Removal  of  150,000  cubic  yards  of  sand  aud  gravel  from  the  bars  be- 
tween the  railway  bridge  aud  Lock  No.  1,  located  2,400  feet  above 

mouth  of  Miuuehnha  Creek,  at  2o  cents $37,500.00 

10,000  linear  feet  wing-dams,  closing  dams,  aud  revetment,  at  $5 50,000.00 

Removal  of  3,000  cubic  yards  bowlders  above  Meeker's  Island,  at  $8. . .  *24, 000.00 

Lock  aud  dam  No.  1,  9i  feet  lift • 900,325.fi9 

Lock  aud  dam  No.  2,  15^  feet  lift 1 ,  :M9, 2:i5. 20 

Total 2, 361, 060. 7» 

If  the  slack  water  navigation  is  to  extend  to  the  Tenth  A  venue  Brid^ 
at  Minueapohs,  the  lock  and  dam  of  V^  feet  lift  will  be  required  iu 
addition  to  the  foregoing,  increasing  the  cost  by  $1,147,410.95.  Tbis 
«lam,  if  built,  will  cause  the  overflow  of  a  small  area  of  low  land  on  each 
side  of  the  river,  of  total  value  probably  not  ex(;eeding  $3(),00(K 

It  has  been  urged  in  some  quarters,  against  the  establishment  of  slack- 
water  navigation  below  Minneapolis,  that  the  sewage  and  garbage  dis- 
charged into  thestre^un  from  that  city  will  be  retained  longer  in  the  pools 
to  be  caused  by  the  dams  than  is  now  the  case  with  the  open  river,  and 
to  the  detriment  of  the  health  of  the  community.  This  objection  mipbt 
be  overcome  by  the  discontinuance  of  the  practice  of  dumping  garbage, 
etc.,  into  the  river. 

As  to  the  valueor  necessity  of  the  improvement  for  which  the  foregoing 
estimates  are  made,  there  is,  at  present,  no  steamboat  navigation  of  con- 
sequence above  the  Saint  Paul  steaml)oat  landings.  But  it  is  claimed 
that  an  improvement  will  be  utilized  for  transportation,  at  reduced 
freight  rates. of  a  large  portion  of  the  flour  manufactured  at  Minneaiwlis. 

The  lumber  moved  from  Minneapolis  is  almost  entirely  transported  by 
rail  to  the  Southwest,  West,  and  Northwest. 

STATISTICS,  MINNEAPOLIS,  MINNESOTA. 

Movemeut  of  wheat,  flour,  etc.,  at  Minneapolis  for  the  crop  year  ending  Sejitember  1, 
laST) : 

Receipts — 

Wheat bushels..  32,112,-MO 

tlour barrels..  23,:578 

Millstuff tons..  3.003 

Shipments — 

Wheat bushels..     5,584,320 

Flour barrels..     5,298,941 

Millstuff   tons..         142,815 

Movement  of  wheat  and  flour  for  the  crop  year  ending  September  1,  1886: 

Receipts — 

Wheat bushels..  32,736.980 

Flour - barrels..  21,766 

Shipments — 

Wheat bushels..     4,929.230 

Flour banvls . .     f).  42ri,  561 

Movement  of  wheat,  flour,  and  millstuff  for  the  crop  year  ending  Septem- 
ber 1,1S87: 

Recei]>ts — 

Wheat bushels..  39,272,550 

Flour barrels..  23,399 

Millstuff ions..  b,0I8 

Shipments — 

Wheat busbols..   10,H94,rW 

Flour barrels..     G,059.<>4ti 

Millstuff tons..         185,559 

Export  of  dour  from  Minneapolis  to  for  ign  countries  : 

In  1HS4 barrels..     1,?^05,'^6 

In  1-85 do....     l,.^:^,*'^'^^ 
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The  yearlv  maimfacture  of  lumber  from  1870  to  1886,  both  inclusive, 
has  ranged  from  117,000,000  to  313,000,(H)0  feet,  B.  M. 

The  manufactared  lumber  received  at  and  forwarded  from  Minneapo- 
lis for  the  ten  years  enilinja:  vrith  1880  has  ranged  as  follows:  Received, 
10,77:3,O(m  to  07,970,000  feet,  B.  M.;  forwarded,  93,830,000  to  186,739,000 
feet,  B.  M. 

Miscellaneona  manufactnrinjr  for  the  ten  years  ending  with  1885  has 
rangred  in  value  from  84,000,000  to  28,000,000. 

Statistics  of  freight  received  at  and  forwarded  from  Saint  Paul  by 
river  are  not  given  in  this  report  for  the  reason  that  the  river  below 
Saint  Panl,  and  to  which  these  statistics  pertain,  is  already  under  im- 
provement by  the  Government,  besides  being  beyond  the  limits  of  the 
survey  here  reported  upon. 

Th«  following  are  addeil  in  conformity  to  the  requirements  of  section 
2  of  river  and  harbor  act  of  ISiMh 

The  portion  of  river  surveyed  li«»8  within  the  collection  district  of  Minnesota.  The 
Dftarent  port  of  entry  is  Duliith,  Minn.,  at  which  port  the  revenue  colloctcd  for  the 
tiscalyearending  June  30,  IH-^T,  was  $t), 5:^7.80. 

The  nearest  Government  buildings  are  a  custom-house  and  post-office 
building  at  Saint  Panl,  an<l  a  post-office  building  at  Minneapolis. 
Between  Saint  Paul  and  Minneapolis  is  Fort  Snelling. 
With  this  report  are  three  tracings*  from  maps  of  the  suiveys,  upon 
which  are  indicated  approximate  locations  for  locks  and  dams. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 


The  Chief  op  Engineees,  U.  N.  A. 


Major  of  Engineers. 


Z  14. 

PBELIMINAEY  EXAMINATION  OF   MINNESOTA   RIVER  WITH  A  VIEW  TO 
ITS  IMPROVEMENT  BY  LOCKS  AND  DAMS. 

Engineer  Office,  U.  S.  Army, 
/Saint  Fauly  Minn.j  December  10,  1886. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  the  Minnesota  Kiver,  made  in  accordance  with 
sections  6  and  7  of  the  river  and  harbor  act  of  Congress  approved  Au- 
gust 6, 1886. 

The  Minnesota  River  was  examined  and  surveyed  more  or  less  from 
its  headwaters  to  its  mouth  between  1866  ami  1875.  The  survey  of  1874, 
made  to  determine  the  practicability  of  a  permanent  navigation  by 
means  of  locks  and  dams  in  the  bed  of  the  stream,  and  also  by  means 
of  a  canal,  extended  from  the  mouth  of  the  river  to  South  Bend,  a  dis- 
tance of  about  116  miles,  measured  along  the  channel.  South  Bend  is 
about  3  miles  above  Mankato.  An  improvement  by  means  of  locks  and 
movable  dams  api)eared,  from  the  results  of  the  survey,  to  be  feasible, 
movable  dams  being  proposed  instead  of  dxed  dams,  on  ae>count  of  the 
heavy  freshets  to  which  the  valley  of  the  Minnesota  is  subject,  as  well 
as  on  account  of  the  movement  of  sand,  etc.,  in  the  bed  of  the  stream. 
An  improvement  by  locks  and  dams  for  the  portion  of  river  surveyed 
was  then  estimated  to  cost  $14,399.58  per  mile,  as  against  at  least 


*  Omitted. 
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$36,365  per  mile  by  canal,  for  51  miles,  that  being  the  distance  between 
the  extreme  jmints  of  the  survey  roeii^ured  alon^  the  axis  of  the  valley,     | 
and  the  figure  taken  as  a  factor  for  comparing  the  cost  of  the  two  meth-     ; 
ods  considered. 

One  of  the  questions  then,  as  now,  was  whether  the  prospective  com-     5 
merce  of  the  valley  of  the  Minnesota  would  warrant  such  an  outlay  of 
money  by  the  General  Government.  *        , 

Congress  at  different  times,  commencing  in  1867,  appropriated  sums 
of  money  for  improvement  of  this  stream,  the  total  of  the  appropriations 
amounting  to  $107,500;  the  last  ap])ropriation  for  this  purpose  havin? 
been  made  in  1878.     For  the  survey  of  1874  $10,000  were  appropriated. 

Although  under  the  appropriation  for  improving  the  channels  long 
stretches  of  river  were  cleared  of  obstructions  to  navigation,  advantage 
of  the  improvement  was  not  taken  to  put  boats  upon  the  stream.  It 
was  claimed,  however,  by  many  that,  were  the  improvements  extended 
by  the  construction  of  locks  and  dams,  steamboats  and  barges  woald 
navigate  the  river  and  transport  the  products  of  the  valley,  and  that 
then  low  freight  rates  would  be  the  rule. 

In  order  to  ascertain,  so  far  as  was  practicable,  the  present  condition 
of  things  in  the  valley  of  the  Minnesota,  Assistant  Engineer  F.  T.  Hamp- 
ton reconnoitered  the  river  in  November  and  visited  most  of  the  princi- 
pal towns  along  its  banks.  Mr.  Hampton  encountered  severe  weather 
during  the  greater  part  of  his  trip  and  for  part  of  the  time  was  snow- 
bound. He  visited  Le  Sueur,  Mankato,  R#^dwood  Falls,  Granite  Falls, 
Montevideo,  Ortonville,  Big  Stone  City,  and  Chaskain  the  order  named. 

Above  Mankato  no  general  interest  seemed  to  be  manifested  by  the 
residents  of  the  valley  in  any  improvement  of  the  river.  At  Mankato, 
however,  it  was  the  oj>posite.  This  place  has  an  enterprising  popula- 
tion of  about  12,000;  its  wealth  is  said  to  be  increasing  at  the  rate  of  15 
per  cent,  per  annum.    Of  Mankato  Mr.  Hampton  reports  as  follows: 

The  principal  industries  are  cement  works,  capacity  l.'.iOO  brtrrels  per  day;  »tone 
quarries,  from  which  were  shipped  in  1885  2,000  car  luadsol  stcme  ;  fire-brick  and  tile 
factory,  7,000,000  fire-brick  and  large  quantities  of  sewer-pipe;  brit-k  yaixls,  10,000,000 
bricks;  linseed-oil  mills,  70  barrels  of  oil  daily;  and  several  tiour-uiills,  saw-tuilla, 
fouudrifs,  and  machiue-ahui>H.  lu  lbrt,*»,  55,000,000  pounds  of  freight  were  receivt^ 
and  :i20,000,000  pounds  freight  were  shipped.  For  the  years  168:<,  1^84,  1885,  the  value 
of  the  home-manufactured  and  importeil  goods  sold  was  $5,200,000.  Producing  so 
luany  articles  that  can  bear  only  cheap  transportation,  the  people  of  Mankato  uat- 
urally  look  to  the  river  as  a  guaranty  a^^ainst  onerous  railroad  rates.  Yet  I  heard 
here  expressious  of  doubt  that,  even  With  improved  navigation,  s>ome  merchant-sand 
manufacturers  would  avail  themselves  of  water  transportation  during  the  boating 
season  on  account  of  the  policy  of  railroads  to  increase  the  winter  taiitf  to  nijike  np 
for  loss  of  trade  during  the  navigation  months. 

And  of  Le  Sueur,  20  miles  by  river  below  Mankato,  he  reports: 

At  Le  Sueur,  a  place  of  1,800  inhabitants,  I  fouid  some  interest  manifested!  iu  aiy 
errand  by  the  f«w  inannfartnren*  there.  The  fnrming  population  around  the  vlac<* 
knows  little  and  cares  little  for  the  matter  of  river  imprt)vemeut.  The  trade  of  ihe 
place  is  on  a  stand,  if  not  a  decline,  on  account  of  the  springing  up  of  so  many  other 
small  towns  on  the  railroads,  which  have  drawn  off  trade  from  Le  Su^ur.  I  ha<l  my 
attention  called  in  other  portions  of  the  valley  to  this  multiplication  of  shipping 
points  at  the  expense  of  the  trade  of  ohler  towns. 

Le  Sueur  grinds  and  ships  about  :^0,(K)()  bushels  of  wheat,  produced  on  an  area  of 
360  square  miles,  and  ships  about  1,000,000  pounds  of  pork.  These  articles  form  the 
bulk  of  its  shipping  trade.  The  rate  by  rail  from  Le  Sueur  to  Minneapolis  is  9  cent* 
per  100  pounds  on  general  merchandise;  wheat,  H  cents  per  bushel. 

I  was  told  by  a  very  intelligent  man,  who  had  lived  in  this  section  thirty  years,  that 
before  the  days  of  railroads  he  had  ]>aid  steam-boats  1  cent  p«r  ponnd  freight  on  oata 
from  Traverse  to  Judson,  a  distance  of  Irt  miles,  and  ^  as  passenger  fare  from  Min- 
neapolis to  Mankato,  now  about  ^  by  rail.  I  also  learned  a  fact  which  has  an  im- 
portant bearing  on  this  subject ;  farmers  living  within  3  milea  of  Le  Sueur  were 
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hanliDg,  at  time  of  my  visit,  tbeir  wheat  18  miles  east  of  Le  Snenr  to  another  rail- 
road, becanst-^  as  they  claimed,  of  the  illiberal  prices  oft'ered  by  the  Le  Sueur  mer- 
chants. This  fact  would  show  how  independent  the  nnmerous  railroads  have  enabled 
farmers  to  be  ;  and  it  mnst  be  dne  to  the  reason  that  rates  are  very  different  ou  com- 
peting roads,  otherwise  the  merchants  of  Le  Sueur  would  not  permit  their  trade  to 
depart  from  them. 

It  was  diflScult  to  obtain  reliable  statistics  of  the  valley  from  which 
to  draw  conclnsions  as  to  the  public  benefit  to  be  derived  from  au  im- 
provement of  the  river.  Those  supposed  to  be  in  positions  to  enable 
them  to  furnish  statistical  information  did  not  always  respond  to  appli- 
cations for  such  information.  Under  the  head  of  statistics  Mr.  Uamp- 
ton  reports  as  follows  : 

In  the  matter  of  commercial  statistics  for  present  year  I  could  obtain  little  informa- 
tion that  was  satisfactory  ;  it  was  mostly  ctuijecture.  I  therefore  present  some  fig- 
ures for  the  year  18br>,  taken  from  the  report  of  the  Stat©  commissioner  of  statistics. 

The  question  as  to  how  much  territory  would  be  tributary  to  the  river  if  improved 
from  its  mouth  to  Ortonville  is  difflcnlt  to  answer,  considering  the  numerous  rail- 
roads occupying  the  country  and  more  building  and  projected.  We  will  suppose  a 
strip  50  milea  wide  and  extending  the  whole  length  <»f  tJi.*  valley  to  contribute  its 
trade  to  the  river— and  this  was  the  opinion  of  the  business  meu  of  Mank  »to  with 
whom  I  talked — the  statistics  of  the  following  counties  would  thi  n  give  some  idea 
of  the  products  of  this  territory. 

Tt»tAl  area,  11,400  square  miles.  Population  at  end  of  1885, 185,000.  Cultivated 
Area,  2,000  square  miles. 

There  were  raised  on  this  area  in  18K),  9,595,000  bushels  wheat,  3,306,000  bushels 
com,  6.810,000  bushebj  oats,  4,588,000  bushels  barley,  360,225  bushels  flaxseed, 
490,000  head  of  stock. 

These  figures  may  be  increased  10  t«>  12  per  cent,  for  the  year  1886. 

As  to  how  much  of  these  products  would  go  out  by  river  if  it  were  navigable  and 
how  much  freight  would  go  into  the  valley  by  the  same  means  is  only  speculative. 

Some  of  the  grain  would  not  move  to  market  probably  till  late  in  the  season,  when 
navigation  would  be  closed,  and  much  «  f  the  general  merchandise  would  gointothe 
valley  by  rail  on  account  ot  despatch  and  certainty  of  delivery. 

In  connection  with  this  question  of  river  transportation  the  growth  of  railroad 
lines  in  the  Minnenota  Valley  dcHerves  attention. 

AtthetimeofQeneral  Warren's  survey,  in  1866,  the  only  line  of  railroad  constructed 
and  in  operation  west  of  Minneapolis  was  the  Saint  Paul  and  Pacific  Railroad  (now 
the  Saint  Paul,  Minneapolin  and  Manitoba  Raiiwav),  terminating  at  Saint  Cloud,  73 
miles  from  Saint  Paul.  To-day  there  are  within  the  basin  of  tfie  Minnesota  River 
alone,  not  counting  other  parts  of  the  State,  1,000  miles  of  railroad  in  operation,  run- 
ning mostly  easterly  and  westerly,  the  lines  which  the  development  of  the  Northwest 
has  follow^.  The  time  is  now  at  hand  when  the  coufltructiou  of  railroads  on  north- 
erly and  southerly  lines  across  the  Minnesota  Valley  must  begin.  These  lines  are  de- 
manded by  the  rapidly  increa8ing  populations  of  Iowa  and  Minnesota  and  by  the  in- 
crease in  the  consumption  of  Iowa  coal  in  the  Minnesota  Valley. 

For  the  twelve  years  from  1873  to  1S^5,  inclusive,  the  average  rate  of  tariff  per  ton 
jfcr  mile  received  by  the  three  principal  roads  of  the  State — Chicago,  Milwaukee  and 
oa'mt  Paul,  Chicago  and  Northwestern,  and  Chicago,  Saint  Paul,  Miuneapolis  and 
Oinaha — was,  according  to  the  report  of  the  railroad  commissioners  of  Minnesota 
for  lcb5,  as  toUou  s : 


Year. 


Yeur. 


M73 , 

2.46 
2.51 
2.10 
1.73 
l.»5 
1.74 

1879 

1874 

1880 

ir75 

1H81 

1875 

1832 

Ig77 

1883 

I87g 

1885 

Cents. 


1.58 
1.57 
1.52 
1.70 
1.43 
1.20 
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As  to  rates  at  which  freight  can  be  moved  by  water,  it  is  stated  in 

•the  Railway  Register  of  a  late  date  that  the  rate  of  freight  on  the 

Mississippi  barge  line  between  Saint  Louis  and  New  Orleans  in  1884 

was  $2.37  per  ton.    The  distance  between  the  two  cities  being  1,200 

miles,  the  rate  was  about  two-tenths  of  a  cent  per  ton  per  mile. 

As  to  the  necessity  of  an  improvement,  Mr.  Hampton  reports : 

CoDsideriog  the  futnre  of  its  railroads,  the  great  cost  of  any  successful  method  to 
secure  reliable  Davig^ation,  and  the  comparatively  brief  period  of  navigatiou,  I  see  no 
occasion  that  the  United  States  Government  should  spend  another  dollar  in  att«mptiDf; 
to  improve  the  Minnesota  River  above  Mankato,  nor  do  the  people  expect  it,  as  far 
as  I  could  learn. 

As  for  the  stretch  of  river  between  its  mouth  and  Mankato,  I  do  not  believe  it  will 
ever  be  used  for  the  transportation  of  general  merchandise,  such  as  dry  goods,  groceries, 
furniture,  etc.,  no  matter  how  improved.  It  would  be  utilized  chiefly  in  transporta- 
tion of  crude  articles,  like  cement,  lime,  brick,  lumber,  stone,  hay,  etc.,  and  with  a 
view  of  the  future  development  of  the  manufacturing  interests  the  Government  might 
make  an  expenditure  to  ascertain  definitely  the  best  method  and  cost  of  making  nav- 
igable this  section  of  the  stream. 

Whatever  method  is  adopted,  the  masonry  foundations  will  necessarily  be  expen- 
sive, to  withstand  the  floods  that  wiU  submerge  them.  Since  General  Warren's  and 
Colonel  Farquhar's  surveys  were  made  lands  have  become  valuable,  and  damages  by 
overflow,  if  slackwater  is  adopted,  may  form  a  largo  item  of  cost.  Railroad  embank- 
ments, bridges,  trestles,  highway  bridges,  and  other  works  have  been  built,  which 
would  more  or  less  have  to  he  considered  in  any  plan  of  improvement  of  river.  So  I 
believe  it  would  be  advisable,  if  any  new  estimates  are  made,  to  base  them  on  an  en- 
tirely new  survey. 

From  consideration  of  all  the  facts  that  I  have  been  able  to  collect, 
I  am  of  opinion  that  the  Minnesota  Kiver,  from  its  month  to  Mankato, 
is  worthy  of  improvement  by  the  General  Government,  and  that  the 
practicability  and  cost  of  the  same  should  be  determined  by  a  fall  sur- 
vey, the  cost  of  which  and  the  preparation  of  maps,  plans,  drawings, 
and  estimates  I  place  at  $7,000. 

With  this  report  is  a  sketch  showing  most  of  the  present  and  pro- 
posed railroad  lines  in  northern  Minnesota. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 

Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


suevey  of  minnesota  bivee  with  a  view  to  its  impeovement 
by  locks  and  dams. 

Engineer  Office,  U.  S.  Aemy, 
Saint  Paul  J  Minn.^  Jat^uary  16,  1888. 

SiE:  I  have  the  honor  to  report  as  follows  in  regard  to  a  survey  of 
the  Minnesota  »uver  with  a  view  to  its  improvement  by  locks  and  dams, 
made  in  accordance  with  sections  6  and  7  of  the  river  and  harbor  act 
of  Congress  approved  August  5,  1880. 

The  survey,  for  the  reason  given  in  my  report  of  the  preliminary 
examination  of  the  river  dated  December  10,  1886,  consisted  of  instru- 
mental examination  of  ground  liable  to  damage  from  operation  of  the 
locks  and  dams  propos^  in  the  Report  of  1875,  as  well  as  of  surround- 
ings  of  the  channel,  cross-sections  of  the  river-bed,  gauging  the  volume 
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of  discharge,  location  of  bars  and  bridges,  and  a  carefully  checked  line 
of  levels  from  soutb  bend,  3.3  miles  by  river  above  Mankato,  to  the 
mouth  of  the  river,  a  distance,  measured  along  the  channel,  of  118.6 
miles,  and  along  the  axis  of  the  valley  of  80  miles,  the  difference  be- 
tween the  two  measurements  being  due  to  the  windings  of  the  river. 
The  line  of  levels  was  connected  with  the  zero  of  the  gauge  on  the  pier  of 
the  Wabasha  Street  Bridge  at  Saint  Paul.  Elevations  of  the  low-water 
sarface  were  taken  at  intervals,  and  also  those  of  reliable  high -water 
marks  of  1881,  wherever  they  could  be  found,  the  flood  of  that  year 
being  the  highest,  within  the  limits  of  the  survey,  of  which  there  was  any 
reeonl.  The  eftVct  at  Saint  Paul  of  that  flood  is  described  in  the  report 
of  the  Chief  of  Engineers  for  1881,  Appendix  W,  part  2,  pages  1754-175(5. 
Bench-marks  were  also  established  at  convenient  points  for  future 
reference.  The  stage  of  the  river  above  Little  liapids  during  the 
time  of  the  survey  was  the  lowest  of  which  there  was  any  re/»ord. 
Below  Little  Rapids  the  stream  is  att'ected  by  the  stage  of  the  Mis- 
sissippi, the  Minnesota  uniting  with  the  Mississippi  at  Saint  Paul. 
The  stage  of  the  stream,  however,  below  Little  Eapids  was  the  lowest 
known,  excepting  the  stage,  perhaps,  of  August,  1886,  a  measurement 
taken  at  the  month  of  the  river  about  the  middle  of  that  month  showing 
a  volume  of  discharge  of  but  470  cubic  feet  i)er  secoml.  1  personally 
examined  the  river  at  different  points,  in  June,  July,  and  August.  The 
feurveyiug  party  was  in  immediate  charge  of  Mr.  A.  O.  Powell,  assistant 
engineer,  to  whom  I  am  indebted  for  conscientious  and  valuable  work 
in  field  and  office.  The  amount  of  funds  at  command  did  not  admit  of 
luaking  borings  at  the  additional  sites  for  locks  and  dams  suggested 
(luring  the  survey,  or  of  making  drawings  of  plans  for  improvement. 
The  Minnesota  River  is  subject  to  heavy  floods,  followed  by  long  pe- 
riods of  low  water.  The  banks  (bottom  lands)  are  generally  steep, 
rising  from  10  to  20  feet  above  low- water  suriace,  and  composed  of  sand 
and  alluvium,  the  former  predominating  as  the  stream  is  ascended  and 
easily  moved  by  the  current.  After  floods  the  caving  banks  contribute 
trees  in  abundance,  which  eventually  form  snags,  while  the  material 
from  the  banks  adds  to  the  bars,  which,  at  low- water  stage,  render  long 
stretches  of  the  stream  impassable  to  steamers.  The  snags  are,  at  all 
stages,  formidable  obstructions  to  navigation.  The  width  of  the  stream 
at  low  water,  within  the  limits  of  the  survey,  averages  200  to  250  feet. 
At  times  of  great  floods  the  valley  is  submerged,  more  or  less,  from  bluff 
10  bluff,  the  average  width  between  bluffs  being  about  1  mile.  The 
bottom-lands  bordering  the  river  are  generally  timbered.  The  average 
low-water  volume  of  the  Minnesota,  at  its  mouth,  is  800  cubic  feet  per 
second.  A  gauging  of  the  river  at  Mankato,  July  10,  1887,  gave  282.7 
enbie  feet  per  second.  A  gauging  at  Little  Eapids,  August  20,  gave 
309.6  cubic  feet,  and  one  at  the  mouth,  August  15,  gave  502.7  cubic  feet. 
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Following  is  a  table  of  distances,  slopes,  and  ruling  depths  at  low 
water : 


LooAlity. 


Foot  of  Pike  Tslfuid 

Railroad  bridge  between  Fort  Snelling 

and  Meudota 

Credit  River  Bar 

On  Credit  Kiver  Bar 

Shakopee  

Chaska 

Carver 

On  Carver  Bar 

Little  Rapidat 


Distance 
above 
rooiitb    of 
river  (foot 
of  Pike 
Island). 


Elevation  of 
water- «ur- 
face  alKJve  I 
that    of 
month    of  | 

wirir  «!T  l»<^»^y  «od     between 

ISin  Sa     th*^ priced-     high  and 

n'aisir^v^;    i°«-««     ^^wwater. 

gange    at    ^ow  w^ter 

Saint  Paul  , 

reada  1.5.    {  I 


Rnlinz 
depth  be-     Difference 
tweeneach   in  elevation  Low-water 
volnme 
(1887). 


Miles. 


1.7 
12.3 


Jordan  Ferry 

Bevin'B  Creek 

Belle  Plaine 

Blakely 

Henderson 

Le  Sueur 

Ottawa 

SaintPeter 

Mankato 

Mouth  of  Blue  Earth  River. 
SontliBend 


25.9 
30.3 

32.7 


1 
Feet. 

Feet. 

Feet 

Cubic/«et 
per  seortid. 

0.  fi75  1 

2.0    , 
6.8     . 
3.0 

6.0      . 
2.5    |. 

2.5    1 

5017 

0  915  ' 

1.  i52  ' 

1.  315 

::::::;::::: 

*  J  1.007     \ 

26.650 

41.2 
42,8 
51.7 
59.6 
72.6 
81.  5 
89.9 
97.2 
115.8 
117.1 
118.6 


•  5  3.  059 

^4.815 

5.095 

5  155 

9.  072 

12. 939  I 

22. 515  ' 

28.315 

35.415 

42.908 

64.  815  , 

69.496 

69.515  I 


0.9 

2.3 

3.0 

1.7 

1.0 

0.9 

0.9 

0.7 

0.7 

0.5 

0.6 

0.75 

3.2 


30a6 


1  :::::::::: 

26.7 

23.6 

24.9 

2a? 

•The  difference  between  theae  elevations  is  the  fall  over  tb<>  obntruction. 

f  During  low  water  the  river  at  Little  Rapids  abruptly  falls  1.836  feet  over  a  ledgo  of  hard  sand-roek, 
forming  a  complete  obstruction  to  steamboats. 

Tahlc  of  existing  bridges  all  tcith  draw-spans. 


So. 

Name  of  bridge. 

Location. 

Elevation  of  bottom 
chord  above  low 
water: 

li 

FeeL 

24.7 
"*26.'7' 

2S.0 

It 

II 

J 

Chicago,  Milwaukee  and  Saint  Paul  Railway.. 
Shakopee  Hiubwiiv         -••        ...  .  -  ........ 

Fort  Snellins    

Feet 
27.4 
27.75 
85.5 

32.5 

34  5 

26.5 

29.0 

28.5 

36.75 

26.6 

Feet 
102.6 

2 
3 

4 
6 
6 

7 : 

8  1 
9 
10 

Shakopee   .............. 

87.25 

Chicago,  Milwaukee  and  Saint  Paul  Railway. . 
Minneapolis  and  Saint  Louis  Railway 

Between  Shakopee  and 

Chaska. 
Carver 

98.25 
114.5 

Belle  Plaine  Highway 

Belle  Plaine 

109.0 

Henderson  Hiifuwav                            .....   ...... 

Henderson .............. 

123.0 

T^A  Snftiir  HiorniRra,v       ..    

Le  Sneu  r 

97.0 

Saint  Peter  Highway 

Saint  Peter 

113.0 

ChicasTo  and  l^orth western  Railwav  ......... 

do    

100.0 

Mankatn  Hip-hwav    - 

Mankato 

8S.0 
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A  report  of  a  preliminary  examination  of  the  Minnesota  Kiver  was 
made  in  1867,  by  General  G.  K.  Warren,  in  which  the  cost  of  an  im- 
provement to  secure  4  feet  of  depth  from  the  mouth  to  the  Yellow  Medi- 
cine, 121.7  miles  above  Mankato,  by  means  of  locks  and  dams,  was  esti- 
mated at  $775,000.  A  very  full  report  upon  the  physical  features  of  the 
valley  was  also  made  by  the  same  otRcers  in  1874.  It  is  printed  in  the 
Annaal  Keport  of  the  Chief  of  Engineers  for  1875,  Part  I,  pages 
381-416. 

In  this  report.  General  Warren  largely  increased  the  estimate  of 
prohable  cost  of  improvement  from  Little  Rapids  to  the  mouth  of  the 
river  over  the  estimate  for  the  same  in  1867.  The  report  was  adverse 
to  the  building  of  locks  and  dams  in  the  bed  of  the  stream,  for  the 
reason  that  the  bed  wouhl  be  apt  to  fill  up  more  or  less,  and  the  locks 
(nnless  provided  with  enormously  high  walls  and  guard-gates)  also  silt  up 
more  or  less  during  heavy  floods.  The  report  suggested  a  preference  for 
a  canal,  if  an  improvement  were  undertaken,  though  it  would  prove  the 
more  costly  of  the  two  methods.  A  survey  iu  detail  of  the  river,  from  its 
month  to  South  Bend,  was  made  in  1874  by  Colonel  Farquhar,  from 
which  to  ascertain  the  feasibility  and  cost  of  improvement,  either  by 
means  of  locks  and  dams  in  the  bed  of  the  stream  or  by  means  of  a  canal 
^ith  locks.  The  report  of  this  survey  was  rendered  February  11. 1875. 
This  report  recommended  the  building  of  five  locks  and  dams  in  the 
bed  of  the  river,  the  lower  lock  and  dam  to  be  located  at  Little  Kapids 
and  the  others  between  that  point  and  Mankato,  at  a  probable  cost 
of  $609,283.53  and  the  removal  of  snags,  bringing  the  entire  esti- 
mated cost  up  to  $733,868.63.  The  cost  of  a  canal  aloug  the  valley 
from  the  Kapids  to  JSouth  Bend  would  be,  as  the  report  stated,  not  less 
than  two  and  one-half  times  that  of  the  locks  and  dams  proposed  for 
the  bed  of  the  stream.  The  details  of  the  estimates  are  given  on 
pages  362-3(i4,  Report  of  the  Chief  of  Engineers  for  1875,  Part  I. 
The  lock-walls  not  to  extend  above  medium  high  water,  as  any  de- 
T)osit  in  the  locks  during  extreme  high  water  could,  it  was  believed, 
be  easily  removed  on  the  subsidence  of  the  freshets  by  sluicing  or 
RTaping.  The  objections  urged  by  General  Warren  against  perma- 
nent dams  in  the  river  were  recognized  as  well  taken,  but  it  was  be- 
lieved that  the  difficulties  referred  to  could  be  overcome  by  the  use  of 
movable  dams,  which  could  be  easily  removed  (lowered)  on  any  sudden 
rise  of  the  river,  and  replaced  as  soon  as  the  river  subsided  below  the 
4^foot  stage.  The  successful  operation  of  movable  dams  upon  rivers 
in  France,  for  many  years  past,  and  in  our  own  ctmntry  of  late  years, 
places  the  question  of  their  utility  beyond  dispute ;  and,  if  it  is  the  in- 
tention to  permanently  improve  the  navigation  of  tlie  Minnesota  River, 
they  promise  better,  in  my  spinion,  than  any  other  method  proposed,  a 
canal  excepted,  but  which  would  prove  very  expensive. 

The  apprehension  of  increasing  the  heights  of  floods  by  the  estab- 
lishment of  permanent  dams  in  the  bed  of  the  stream  is  done  away 
with  by  the  employment  of  movable  dams.  Upon  the  lowering  of  the 
<lam  the  area  of  cross  section  of  the  stream  for  the  passage  of  flood- 
water  will  be  but  a  little  less  than  the  area  before  building  the  lock, 
while  freshets  will  probably  wash  out  any  deposits  of  sand  or  other 
material  m^e  while  the  dam  is  raised.  The  location  of  the  first,  or 
lower,  lock  and  dam  recommended  in  the  Report  of  1875  was,  as  stated, 
at  Little  Kapids.  But  at  such  a  stage  of  water  as  existed  below  the 
rapids  during  the  survey  of  1887  (about  3.940  feet  lower  than  the  stage 
of  1874),  boats  drawing  3  to  4  feet  could  not  cross  the  bars  between 
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the  mouth  of  the  river  and  the  rapids.  Any  improvement  of  the  Min- 
nesota Kiver  in  the  interest  of  permanent  navigation  must  provide  for 
the  passage,  at  all  stages  during  the  season  of  navigation,  of  boats  of 
the  draught  just  mentioned.  Two  plans  for  overcoming  the  difficulty 
between  the  mouth  of  the  river  and  Little  Eapids  suggest  themselves: 
1.  Deepening  the  channels  from  the  mouth  to  Mendota  by  dredg- 
ing, and  contracting  the  low-water  channel  by  means  of  wing-dams. 
Thence  dredging  the  bars  to  Little  Rapids. 

PROBABLE  COST. 

Removal  of  407,500  cubic  yards  o£  material  ffdm  the  bars,  at  25  cents  (aver- 
age) per  cubic  yard $101,875 

Construction  of  4,200  linear  feet  of  wing-dams,  at  $5  per  linear  foot-. 21,000 

Total ri'i.STS 

There  are  deposits  of  slabs  and  edgings  in  the  bed  of  the  river  be- 
tween Pike  Island  and  the  main  shore  which  have  floated  down  from  the 
saw-mills  at  Minneapolis,  and  probably  also  from  points  on  the  Missis- 
sippi above  that  place,  and  been  carried  into  the  Minnesota  throuji;h^ 
the  channel  between  the  head  of  Pike  Island  and  Fort  Snelling.  The 
current  sets  through  this  channel  according  to  the  relative  stages  of 
water  in  the  two  rivers.  Average  width  of  this  channel,  250  feet.  But 
dredging  would  prove  an  unsatisfactory  method  of  improvrement  on  ac- 
count of  the  liability  of  the  dredged  channels  to  fill  up  after  freshers. 
In  addition,  it  would  lower  the  surface  of  the  reach  at  low  water,  neces- 
sitating an  increased  lift  of  lock  of  several  feet  at  Little  Rapids. 

(2)  A  lock  and  movable  dam  of  about  7  feet  of  lift  above  low-water 
stage,  at  the  mouth  of  the  river,  near  the  foot  of  Pike  Island,  to  flow  out 
the  bars  and  afford  4  feet  of  depth  to  Little  Kapids,  at  a  probable  cost, 
including  that  of  a  dai^i  to  close  the  channel  between  Pike  Island  and 
Fort  Snelling,  of  $250,000.  This  latter  plan  (No.  2)  commends  itself  to 
my  judgment  as  in  every  way  better  than  plan  No.  1.  In  fact,  plan  No. 
1  is  only  inserted  here  in  order  to  show  that  it  has  received  attention. 
It  is  not  recommended.  The  results  of  the  recent  survey  suggested  the 
use  of  a  greater  number  of  locks  and  dams,  and  of  generally  lower  hft, 
than  were  estimated  in  the  report  of  1875,  in  order  to  reduce  the  extent 
of  overflow  of  lands  to  be  caused  by  the  dams  while  raised,  and  also  to 
lessen  the  chances,  if  any,  of  deleterious  effects  from  water- killed  tim- 
ber, brush,  etc.,  as  the  small  volume  of  discharge  of  the  river  at  low- 
water  stages  will  cause  the  pools  above  the  dams  to  be  almost  stagnant 
at  times.  Following  is  a  table  showing  the  location,  lift,  estimated  cost 
(revised)  of  construction  of  and  probable  land  damages  from  the  five 
locks  of  masonry  and  movable  dams  recommended  in  the  report  of  1875 
to  afford  a  4-foot  navigation  at  low  water;  the  lock-chambers  to  be 
50  feet  in  width  and  200  feet  in  length  between  quoin-posts ;  the  walls 
to  be  carried  up  to  a  height  of  2  feet  above  surface  of  pool  to  be  pro- 
duced by  dam.    These  locks  will  be  submerged  during  floods : 


Digitized  by  VjOOQIC 


APPENDIX  Z REPORT  OF  MAJOR  ALLEN. 


1579 


1  j  LitUeBapids.  See  sheet 

!     So.2..:. 

2  (E]269.    See  sheet  No.  3, 

&1  milee  helow  Hen- 
1     derson 

3  I  Q  240.    See  sheet  No.  4. 

4.6  miles  ahove    Le 
I     Saear 

4  Q15a    See  sheet  No.  5. 

1.8  mileti  above  Saint 

,     Peter 

St  Q86.  See  sheet  No.  6, 
6.2  milee  below  Mao- 
kato 


Total. 


MiU$ 
36.9 


67.5 
86.1 
98.5 
109.1 


Lift. 


Feet 
13.8 


14.1 

11.6 

12.0 

9.0 


Esti- 
mated 
cost. 


$212, 160 
211,250 
188, 050 
189.250 
170.350 


Approximate  land  damages. 


Overflowed. 


Acres.    Value. 


1,400 
630 
265 
600 
210 


3,105 


77.625 


3,890 


58.350 


...    971.060 

Add  estimated  cost  of  proposed  lock  and  dam  at  the  mouth  of  the  river,  and  dam  to  close 
the  ForrSnelling  channel 


$35,000 

15,750 

6,625 

15,000 

5,250 


Iqjnred. 


Acres.    Value. 


1,800 
760 
820 
200 
310 


$27,000  $62,000 
11. 400  ,  27. 150 


Total 
approx* 
imate 
cost  of 
land 
dam- 
ages. 


12,300 
3.000 
4,650 


18,925 
18,000 
9,900 


Total 
estimated 

cost  of 
locks  and 
dams  and 
damages. 


$274,160 
238,400 
206,075 
207,250 
180,250 


lfe5. 975 


iid  for  contingencies  10  per  cent . 
Total 


1,107,035 
250.000 


1,367,0^5 
135,  703 


1, 492.  738 


Following  is  a  table  showing  the  location,  lift,  estimated  cost  of  con- 
straction  of  and  probable  land  damages  from  the  ten  locks  of  masonry 
and  movable  dams  suggested  by  the  survey  of  1887  to  afford  a  4-foot 
navigatioQ  at  low  water;  the  locks  to  be  of  the  same  horizontal  dimen- 
sions and  walls  of  same  height  as  those  in  the  preceding  table,  lock 
No.  1  excepted ;  the  walls  of  which  are  to  be  carried  to  a  height  of  5 
feet  above  the  surface  of  pool  to  be  created  by  the  dam. 


Sol 

Locality. 

Distance 

from  mouth 

of  river. 

Lift  in 
feet. 

cost. 

Approximate  land 
damages. 

Total 

estimated 

cost  of 

No.  of 
acres. 

Value. 

locks  and 
dams  and 
damages. 

At  month 

Mites. 

7.0 
0.0 

as 

5.9 
8.0 
7.8 
7.0 
6.6 
7.5 
6.0 

$250,000 
149.600 
158,400 
144,400 
153.800 
152,800 
153,300 
151, 400 
155,  400 
146,600 

$250,000 
158,900 
157.880 
155.400 
153.800 
159.200 
188.900 
181. 4U0 
168.800 
148.600 

Little  Bapids     

36.9 
549 
67.5 
76.8 
86.1 
94.3 
10L8 
107.2 
112.2 

370 

74 
550 

'*$7.4o6' 
1.480 
11,000 

3.2  miles  above  Belle  Phdns* 

5.1  miles  below  Henderson ' 

2.7  milee  above  Henderson* 

4.6  milea  above  Le  Sueur* 

820 
780 
500 
870 
100 

6.400 
16,600 
10.000 
18,400 

2,000 

2.9  mUes  below  Saint  Peter* 

4.6  miles  above  Saint  Peter* 

'  8.1  mH^  helow  Mankato' 

» 

3.1  miles  below  Mankato 

Total 

1.613,600 

67,280 

1.680,880 
188,088 

Add   for   contingencies    10  per 
cent 

Total 

1.848.968 

*  See  profile  sheets. 

In  computing  land  damages  all  lands  are  considered  as  aflfected  by 
overflow  where  their  surfaces  are  4  feet  or  less  above  the  water-surfaces 
of  the  pools  to  be  produced  by  the  dams.  The  ascertaining  of  land 
damages  is,  at  best,  an  unsatisfactory  undertaking,  unless  in  the  form 
of  condemnation  proceedings. 

Previous  reports  upon  this  river  have  not,  so  far  as  I  know  of,  dealt 
with  this  subject.    But  at  the  time  those  reports  were  made  land  in 
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the  valley  of  the  Minnesota  had  not  attained  the  value  that  is  now  set 
upon  it.  Before  any  work  looking  to  an  improvement  by  8lackwat#r 
is  undertaken,  a  full  topographical  survey  should  be  made  of  the  valley 
within  the  limits  of  the  contemplated  improvement,  and  all  damages  to 
accrue  from  the  work  appraisecl  and  paid  for.  A  lock  and  dam  of  7 
feet  of  lift  at  the  mouth  of  the  river  would  flow  out  Little  Bapids  and 
earry  a  4-foot  navigation  up  to  Jordan  Ferry,  41.2  miles  above  the 
mouth,  provided  the  ledge  of  rock  at  the  rapids  were  excavated  to  a 
depth  of  2.3  feet.  Burt  this  would  require  a  lock  at  or  near  Jordan  Ferr> ; 
in  fact,  it  would  not  reduce  the  number  of  locks  required  to  assure  nav- 
igation,  at  low-water  stage,  to  Mankato,  and  the  result  of  locating  a 
lock  and  dam  at  the  ferry,  instead  of  at  the  rapids,  would  be  to  select 
a  location  with  an  uncertain  foundation  instead  of  one  with  a  ledge  of 
rock  to  build  upon. 

There  may  be  seasons  of  navigation  when  the  st^ge  of  water  will  be 
such  that  it  will  not  be  necessary  to  make  use  of  some  of  the  locks. 
In  that  cas^  the  wickets  forming  the  dams  need  not  be  raised.  In 
arriving  at  the  lifts  of  dams  necessary,  the  swell  or  backwater  to  be 
produced  by  them  has  not  been  considered.  It  will  not,  probably,  ma- 
terially affect  the  estimates  here  given.  The  objection  to  low  lock- walls 
is  that  the  lock-chambers  may  silt  up  more  or  less  during  floods,  and 
that,  as  the  floods  subside,  drift-wood  may  lodge  on  top  of  the  walls 
and  gates.  The  silt  may  be  disposed  of  by  suitable  provision  for  flush- 
ing the  lock-chambers,  and  the  drift  be  warded  off  by  floating  booms. 
Some  slight  dredging  in  the  poolsand  in  the  lock-bays  maybe  required 
occasionally.  The  cost  of  the  foregoing  accessories  was  considered  in 
adding  the  item  of  10  per  cent,  for  contingencies. 

RECAPITULATION  OF  ESTIMATES. 

Approximate  cost  of  6  masonry  locks  and  movable  dams,  of  lifts  ranging 

from?  to  14.1  feet,  iacludiug  land  damages $1,492^738 

Add  for  removal  of  snags 35,000 

Total 1,527,738 

Approximate  cost  of  10  masonry  locks  and  movable  dams,  of  lifts  rang- 
ing from  5.9  to  d.3  feet,  including  laud  damages 1,848,968 

Add  for  removal  of  snags 35,00<> 

Total l,883,9r^ 

In  case  a  slackwater  improvement  should  be  undertaken,  the  first 
lock  and  dam  of  the  system  should  be  built  at  the  mouth  of  the  river, 
and  their  construction  should  precede  any  work  for  removal  of  snags. 
Large  numbers  of  snags  and  bowlders  and  some  rock  were  removed 
between  1867  and  1879  from  the  channels  of  the  Minnesota  River  below 
the  Yellow  Medicine,  at  a  total  cost  of  $107,5()0,*  the  greater  part  of  the 
work  having  been  done  below  Mankato.  But  snags  formed  again  after 
floods,  forming  obstructions  which,  added  to  the  difficulties  presented 
by  several  seasons  of  low  water,  were  sufficient  to  divert  steamers 
from  the  river  had  there  been  no  other  cause  to  force  them  off";  Prior 
to  the  advent  of  railroads  in  the  valley  of  the  Minnesota  the  towns 
and  counties  adjacent  to  the  river  received  nearly  all  their  supplies  and 
shipped  their  products  by  boat.  It  is  reported  that,  in  1859, 103  steam- 
boats arrived  at  Mankato  from  Saint  Paul,  and  29  from  i)oint8  above 
Mankato.  In  1867,  when  the  railroad  was  under  construction  from  Saint 
Paul  to  points  in  the  Minnesota  Valley,  steamboats  ran  regularly  from 
the  terminal  point  of  the  road  to  river  towns  above,  90  trips  being 

*In  addition  to  this  amoiiut  the  sum  of  ;$IO,000  was  expended  upon  the  survey  in 
1874,  from  the  mouth  to  South  Bend. 
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made  by  one  steamer  alone.  Upon  completion  of  the  railroad  to  Man- 
kato,  in  1868,  most  of  the  steam-boats  were  taken  off  the  river  below 
that  plaee.  In  those  days  steamers  navigated  the  river  with  ditBculty 
at  low- water  stages,  and  even  at  times  of  high  water  snags  presented 
great  obstruction  to  navigation.  Bnt  the  freighting  business  was 
profitable  even  then.  During  the  past  season  a  small  light-draught 
steamer  navigated  the  river  between  Saint  Paul  and  Little  Rapids, 
principally  engaged  in  carrying  wood.  Those  who  favor  the  improve- 
ment of  the  river  claim  that,  were  a  4-foot  depth  assured  throughout 
the  season  of  navigation  between  Saint  Paul  and  Maukato,  a  class  of 
medium-size  boats  with  barges  would  be  immediately  placed  upon  the 
river,  upon  which  the  products^of  the  valley  would  be  transported  at 
reduced  freight  rates  to  result  from  competition  with  the  railroads,  and 
that,  generally,  an  improved  river  would  regulate  freight  rates  during 
the  greater  part  of  the  year.  Mr.  S.  F.'  Barney,  chairman  of  the  Mau- 
kato Board  of  Trade  committee  on  Minnesota  Kiver  improvement,  esti- 
mates that  about  $3,500,000  worth  of  the  products  would  be  shipped  by 
river  were  it  made  navigable,  with  a  reduction  of  at  least  20  per  cent,  in 
freight  rates.  On  account  of  the  difficulty  in  obtaining  sta-tistics  of  the 
commerce  of  the  valley  to  be  benefited  by  the  proposed  improvement,  I 
append  hereto  copies  of  letters  received,  and  marked  as  appendices  A, 
B,  0,  D,  E,  as  follows : 

Copy  of  letter  from  S.  F.  Barney,  chairman  committee  on  Minnesota  River  improve- 
ment, dated  October  3^887. 

Copy  of  letter  from  W.  H.  Weibler,  Belle  Plaine,  dated  November  8,  1887. 

Copy  of  letter  from  Henry  J.  Dane,  postmaster,  Le  JSueur,  dated  November  9»  1887* 

Copy  of  letter  dated  November  16,  1887,  from  Charles  Johnson,  postmaster  at 
Carver,  Siion.,  and  Messrs.  Frank  Warner,  president  of  the  village  council,  A. 
Knoblauch,  banker,  and  A.  O.  Anderson,  state  senator. 

Copy  of  letter  dated  December  19,  1888,  from  H.  A.  Miller,  for  the  Board  of  Trade 
of  Saint  Peter,  Minn. 

The  following  are  added  in' conformity  tx)  the  requirements  of  section 
2  of  the  river  and  harbor  act  of  Congress,  approved  June  23, 1866: 

The  portion  of  river  surveyed  lies  withiu  the  collection  district  of  Minnesota.  The 
newest  port  of  entry  is  Dnluth,  Minn.,  at  which  port  the  revenue  coUected  for  the 
fiscal  year  ending  June  30,  l'^87,  was  |6, 537.^0. 

The  nearest  Gk>vemment  buildings  are:  A  custom-house  and  post-office  building, 
ilso  an  Army  bnUding,  at  Saint  Paul,  and  a  post-office  at  Minneapolis. 

Opposite  the  head  of  Pike  Island  is  Fort  Suelling. 

With  this  report  are  eight  tracings,  six  gf  them  maps  showing  extent 
of  flowage  to  be  caused  by  the  five  dams  projected  in  1875,  and  two  of 
them  continuous  profiles  trom  South  Bend  to  the  mouth  of  the  river. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


UrriB  OF  CHAIRBiAN  OF  COMMrTTEK  ON  MINNESOTA  RIVER  IMPROVEMENT,  MANKATO 

board  of  trade. 

Mankato  Board  of  Trade, 
Committee  on  Minnesota  River  Improvement, 

Mankato^  Minn,,  October  31,  1887. 
Mt  Dear  Sir  :  Within  yon  will  find  the  resnlt  of  i^y  endeavors  to  ascertain  the 
rtatistica  soaght  in  yours  of  18th  inst. 

I  by  no  means  vouch  for  the  correctness  of  the  ftjfnres  given.   It  has  heen  extremel7 
difflcoli  to  get  any  figures  from  the  counties  other  than  Blue  Earth.    Mankato  has 
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maiDtained  a  board  of  trade  for  more  than  twenty  years,  which  h^s  kept  a  record  of 
the  business  of  the  city,  upon  which  I  have  based  many  of  my  calcalations,  but  for 
the  lack  ot  some  authentic  figures  from  the  other  counties  I  may  have  fallen  far  short 
of  being  correct.  I  have  been  more  likely  to  fall  below  than  over  estimates  in  all  my 
figures.  I  have  compiled  the  crop  products  (1886),  which  I  inclose.  I  am  afriud 
that  all  I  furnish  will  be  of  but  little  use  to  you. 
Respectfully,  yours, 

S.  F.  Barney, 
Maj.  Chas.  J.  Allen,  U.  S.  A.  Chairman  CommitUe. 


Agricultural  products  for  the  year  1886  of  the  six  counties  bordering  on  the  Minnesota 
River  between  its  mouth  and  Mankato,  not  including  Hennepin  nor  Dakota. 


Prodacta. 


Quantity. 


Wheat bushels . . 

Oata do 

Com do 

Barley do  — 

Rye do 

Buckwheat do 

Potatoee do 


4, 360,  007 

2.  721,  :il5 

2.  308,  6ti6 

208,418 

21,587 

3.095 

642. 192 


Products. 


Quantity. 


Sngnr-cane  (sirup) gallons . . 

(JiiltivateU  hay tuns  . 

Wild  hay do  .. 

Flaxseed bushels . . 

Hutter pounds . . 

Wool do... 


95. 4» 
16,745 
178, 6U8 
48.&91 
1,605  JGD 
63,180 


The  six  counties  bordering  on  the  Minnesota  Biver  between  its  mouth  and  Mankaio,  not  in- 
cluding Hennepin  and  Dakota. 


Name  of  county. 


Amoantof 

land  in  each  | 

county. 


Number  of 
farms. 


Acres  culti- 
vated. 


Blue  East  . 

Carver 

Le  Sueur . . 
Nicollet . . . 

Scott 

Sibley 


Acre%. 
476, 582  I 
226,652  ! 
284,490  I 
278,882 
219»344 
362,808  I 


2,600 
1.683 
2,280 
1,443 
1,428 
1,824 


117.990 
65, 2M 
59,299 
09,860 
59,661 
92,628 


Toua. 


■| 


1, 847,  764  : 


11,258  I 


454,552 


1.  Commerce  of  tbe  river  prior  to  the  advent  of  railroads  in  it«  valley : 

It  has  beeu  very  difficult  to  arrive  at  the  commerce  of  the  river  prior  to  the  boild- 
ing  of  railroads.  I  have  been  aided  somewhat  by  statistics  taken  trom  an  old  copy  of 
the  ^*  Mankato  Board  of  Trade  Reports,''  which  has  assisted  in  estimating  the  other 
river  towns.  AH  the  estimates  are  contined  to  the  river  below  Mankato,  not  iuclad- 
ing  Hennepin  and  Dakota  counties. 

The  amouut  shipped  out  (annually) pounds..   176,321,370 

The  amount  shipped  in  (annually)* do 318,634,450 

In  1869,  the  first  season  after  the  first  railroad  was  completed  to  Mankato,  the 
steamer  Olter  ran  between  Mankato  and  New  Ulm;  carried  from  Mankato  to  New  Ulm 
1,030,000  pounds  of  merchandise,  110,000  feet  of  lumber,  and  brought  from  New  Uhu 
to  Mankato  35,000  bushels  of  wheat. 

2.  Present  commerce  of  the  river: 

There  has  been  but  one  boat  on  the  river  the  past  season  plying  between  Saint  Panl 
and  the  Rapids,  engaged  principally  in  caiTying  wood.  The  extent  of  its  business  I 
have  been  unable  to  ascertain.  (Possibly  there  might  have  been  other  boats  on  the 
river;  have  been  unable  to  get  at  much  on  that  poiut.) 

3.  Value  of  the  annual  products  and  manufactures  of  the  valley: 

Agricultural  products $5, 396, 000 

Manufactures  and  other  products 6, 200, 000 

Total 11,596.000 

4.  Annual  shipments  of  the  products,  .etc.,  and  what  proportion  of  the  same  would 

be  transported  by  water  were  navigation  assured  at  all  times  fVom  Mankato  to 
the  Mississippi  River,  aufj  what  reduction  in  freight  rates  might  be  expected  as* 
result: 
Shipment  of  products  (in  value).... $6,790,000 
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It  is  eetimated  that  50  per  cent,  wo  a  Id  be  carried  by  river,  and  reduction  in  fireight 
ntes  at  least  20  per  cent.  With  cheap  and  easy  transportation  our  stone,  lime,  clay, 
and  cement  indostries  woold  be  greatly  increased. 


B. 

LETTER  OF  MR.   WILLIAM  H.   WEIBLBR. 

Borough  of  Belle  Plaine,  Minn.,  November  8,  18^ 

Dear  Sir:  In  reply  to  yours: 

1.  Prior  to  the  advent  of  railroads  in  the  Minnesota  valley  commerce  was  carried 
OD  principally  through  the  Minnesota  River,  myself  and  family  and  mHny  others 
coming  to  this  place  as  early  as  ldo4,  and  per  steam-boat.  Navigation  of  the  river 
did  not  close  that  year  until  middle  of  November. 

2.  The  present  commerce  of  the  river  is  much  neglected,  and  only  coqsists  of  brick 
and  lime  and  salt,  oil  aud  cord-wood,  the  greatest  obstacle  being  the  Little  Rapids, 
at  or  near  Carver,  in  Carver  County. 

3.  The  value  of  the  annual  products  and  manufactures  of  the  valley  is  certainly 
immense,  as  it  is  the  garden  of  Minuesota,  and  in  thickly  settled.  Vide  State  statis- 
tics. 

4.  The  annual  shipments  of  products,  etc.,  at  this  place  last  year,  as. per  railroad 
estimates  of  freight  tonnage,  is  25,500,720  pounds.  Earnings,  $26, 176.80.  There  would 
be  very  little  (if  any)  of  the  above  but  would  be  transported  by  water  if  navigation 
were  in  existence  and  railroad  rates  unchanged.  And  we  do  expect  that  the  reduc- 
tion in  freight  from  this  point  would  be  at  least  one-half  or  one-third,  leaving  this 
place  a  clear  gainer  of  some  |15,000  or  $20,000  a  year. 

Respectfully,  yours, 

William  H.  Weibler. 
Pr.  William  Henry, 

Attorney  at  Law  and  Fact; 
also  for  Borough  of  Belle  Plaine, 
Mai,  Charles  J.  Allen,  U.  8.  A. 


C. 


LETTER  OF  MR^  HENRY  J.   DANE. 


Le  Sueur,  Xovember  9, 1887. 
Sir  :  Yours  of  November  4  received  in  due  season.     In  reply,  would  say  as  to  No. 
1,  commerce  of  the  river  prior  to  the  advent  of  railroads  in  the  valley,  I  could  not 
give  any  thing  reliable. 

As  to  question  No.  2,  would  say  as  to  present  commerce,  there  is  ijone,  and  there 
ha*  been  none  for  a  good  many  years  to  speak  of. 

Question  No.  3:  Value  of  annual  products  and  manufactures  of  the  valley,  I  could 
not  give  any  estimate  that  would  be  reliable. 

Qoestion  No.  4 :  Annual  shipments  of  products,  etc. ;  there  were  shipped  from  this 
point  in  the  past  year  and  will  average  lor  the  last  three  years — 

Tods. 

400,000 bushels  wheat  and  flour =12,000 

4,000 cords  wood  =   6,00<> 

V-»0,0«IO  pounds  pork =  6,000 

Butter  and  eggs =         80 

Receipts-- 

Merchandise 1,500 

Salt 150 

Coal 300 

Respectfully, 

Henry  J.  Dane,  P.  M., 

Le  SueWj  Minn. 
M^.  Chas.  J.  Allen, 

Major  of  Engineers. 
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D. 

LETTER  OF  MR.   CUARLfeS  JOHNSON  AND  OTHERS. 

Carver,  Minn.,  November  16, 1887. 

Sir  •  In  response  to  yonr  letter  of  November  4,  the  undersigned  most  respectfully 
sabmit  to  you  such  information  as  is  deemed  reliable  from  own  observations  for  the 
last  thirty  years'  residence  in  the  Minnesota  valley. 

Your  tirst  question  bein^: :  Commerce  of  the  river  prior  to  the  advent  of  railroads 
in  its  valley  f 

For  years  there  were  several  steam-boats  and  b^ges  doing  business  on  the  river. 
In  tbe  year  1868  there  were  seven  steam-boats  plying  their  regular  trips,  with  at  lease 
two  barges  to  each.  These  boats  carried  our  and  brought  in  all  freight,  and  the  com- 
merce of  the  river  amounted  to  at  least  |?^,000  for  the  year. 

2.  Present  commerce  of  the  river  f 
None  whatever. 

3.  Value  of  annual  products  and  manufactures  of  the  valley. 
We  can  not  estimate,  but  will  say,  low  at  $1,000,000. 

4.  Annual  shipments  of  products,  etc.,  and  what  proportion  of  the  same  would  be 
transported  by  water  were  navigation  assured  from  Maukato  to  the  Mississippi  River. 
And  what  reduction  in  freight  rates  might  be  expected  as  the  result  of  an  improved 
river. 

Heavy  freight,  one-half. 
Respectfully, 

Charles  Johnson, 

Postmaster. 
Frank  Warner, 
President  of  the  Village  Council  of  the  Village  of  Carver. 

A.  Knoblauch, 

Banker. 
A.  G.  Anderson, 

State  Senator. 
Mi^.  Chas.  J.  Allen, 

Corps  of  Engineers, 


letter  of  MR.  H.  A.   MILLER. 

Secretary's  Office,  Board  of  Trade, 

Saint  Peter,  Iftnn.,  Deoember  19,  1887. 
Sir  :  In  answer  to  your  favor  of  the  4th  of  November,  1887,  I  am  directed  by  the 
Board  of  Trade  of  this  city  to  inform  you  that,  in  their  opinion,  no  great  amount  of 
products  would  be  shipped  by  water  were  navigation  assured,  and,  inasmuch  as  the 
season  of  navigation  would  be  short,  the  reduction  in  freight  rates  would  be  of  little 
consequence. 

Number  of  pounds  of  freight  received  on  the  Saint  Paul,  Minneapolis  and  Omaha 
line  for  the  last  twelve  months,  8,522,973;  shipped  during  the  same  period,  18,157,566. 
Respectfully, 

H.  A.  Miller. 
Maj.  Chas.  J.  Allen. 


Z  15. 

PRELIMINARY  EXAMINATION  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA, 
FROM  MOORHEAD  TO  FERGUS  FALLS. 

Engineer  Office,  U.  S.  Army, 
•  ISaint  Pauly  Minn.y  December  3, 1886. 
General:  I  have  the  honor  to  report  as  follows  upon  the  prelimi- 
nary examination  of  the  lied  Eiver  of  the  North  from  Moorhead  to  Fer- 
gus Falls,  Minn.,  made  in  accordance  with  the  requiremeuts  of  sections 
6  and  7  of  the  river  and  harbor  act  of  Congiess,  approved  AagusC  5, 
1886. 
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Fergus  Falls  is  on  the  Otter  Tail  River,  and  about  70  miles,  by  wateiv 
above  its  mouth.  The  Otter  Tail  and  the  Bois  de  Sioux  River,  which 
bas  its  rise  in  Lac  Travers,  unite  at  Breckenridge,  forming  the  Red 
River  of  the  Korth.  Moorhead  is  about  40  miles  north  of  Brecken- 
ridge by  land,  and  101  miles  distant  from  it  by  the  channel  of  the  Red 
River.  The  Red  River  between  Moorhead  and  Breckenridge  was  thor- 
oughly surveyed  in  1874^  and  its  improvement  is  included  in  the  proj- 
ect for  the  general  improvement  of  the  river  from  Breckenridge  to  the 
northern  boundary  line.  The  plan  for  improvement  of  this  section^ 
contemplates  the  removal  of  snags,  bowlders,  and  leaning  timber,  and 
the  contraction  of  the  low- water  way  upon  the  13  miles  of  river  just 
below  (north  of)  Breckenridge  by  means  of  brush  wing-dams.  During 
the  winter  of  1879-'80  a  force  of  men  removed  large  nufnbers  of  snags 
and  leaning  trees  between  Moorhead  and  McGauleyville,  the  latter 
named  about  75  miles  above  Moorhead,  thus  improving  this  part  of  the 
river  for  high-water  navigation.  With  this  exception  no  work  of  im- 
provement has  been  undertaken  south  of  Moorhead. 

For  about  10  miles  below  Fergus  Falls  the  Otter  Tail  River  is  full  of 
bowlders,  the  descent  is  sharp,  and  a  number  of  small  rapids  occur.  In 
the  next  10  miles  the  slope  reduces,  although  the  current  is  rapid,  and 
the  bed  of  the  stream  is  obstructed  by  large  quantities  of  bowlders. 
During  high- water  stages  small  flat-boats  with  light  loads  have  run 
down  this  10-mile  section,  but  at  great  risk.  The  remainder  of  the 
river  to  Breckenridge,  about  50  miles  in  distance,  is  comparatively 
Blaggish,  with  depth  of  about  3  feet  and  average  width  of  70  feet  at 
ordinarily  low-water  stage.  In  former  years,  steam-boats  of  fair  size 
have  navigated  this  section  of  the  stream  during  higa  stages  of  water, 
and  numbers  of  flat-boats  laden  with  flour,  coal,  lumber,  etc.,  were  run 
from  the  upper  end  of  this  section  to  Pembina  and  other  points  on  the 
Bed  River.  This / navigation  appears,  however,  to. have  been  discon- 
tinued during  the  past  three  years. 

To  render  the  first  20  miles  of  the  Otter  Tail  River  below  Fergus 
Falls  navigable,  locks  and  dams  would  have  to  be  resorted  to  at  an 
expense  apparently  entirely  out  of  proportion  to  the  demands  of  navi- 
gation or  to  any  public  benefit  to  be  derived  from  such  improvement. 
The  improvement  of  the  Red  River  of  the  North  from  Moorhead  to 
Breckenridge  will  practically  open  navigation  from  the  former  to  within 
20  miles  of  Fergus  Falls,  and  this  can  be  accomplished  by  means  of 
liberal  appropriations  for  improving  the  Red  River  of  the  North. 
While,  therefore,  the  Red  River  from  Moorhead  to  Breckenridge  is  . 
well  worthy  of  improyement  by  the  General  Government,  no  further 
survey  of  the  route  is  required. 

STATISTICS. 

(Jnder  this  head  Assistant  Engineer  R.  Davenport,  who  examined  the 
route  in  November,  reports : 

The  coantry  soath  of  Moorhead,  uaturally  tributary  to  the  Red  River,  is  rapidly 
inereasinK  in  popalation,  and  the  area  caltivated  is  each  year  being  largely  extended. 
Within  the  last  three  or  four  years  the  facilities  for  moving  the  crops,  etc.,  by  rail 
have  been  considerably  increased,  bat  the  rates  are  still  exceedingly  high,  nearly 
three  to  one  as  compared  with  some  other  localities  in  Minnesota.  The  improvement 
of  the  Red  River,  as  yet  not  continuons,  can  now  only  be  said  to  be  of  local  benefit, 
thnagh  the  completion  of  the  improvement  of  the  Red  River  from  Breckenridge  to 
the  Doondary-line  can  not  fail  to  be  of  great  general  benetit  to  that  entire  section  of 
country. 

Of  the  coantry  immediately  tribntary  to  the  river  between  Fergus  Falls  and  Moor* 
bead  the  following  statistical  information  was  collected : 
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ToT^n  of  Fergus  Falls,  ppulatlon  4,285.  Popnlatioii  of  Otter  Tail  Connty,  33,000. 
Total  acreage  id  coaDty,  1,270,977  acres.  Area  onltivated,  152,600  acres.  Hay  lands, 
40,000  acres.  The  wheat  crop  of  1886  is  estimated  at  1,775,537  bushels ;  oats  at  939,061 
bushels. 

In  the  limits  of  Fergus  Falls  there  are  five  dams  for  water-power,  with  heads  firom 
7  feet  to  17  feet— a  combined  head  of  64  feet.  The  manufiEMstories  consist  of  fire  flour- 
mills,  with  a  total  capacity  of  1,525  barrels  of  flour  per  day;  one  10-ton  paper-mill; 
sash,  door,  and  blind  factories,  etc. 

Breckenridge  has  a  population  of  700.  Population  of  Wilkin  County,  4,000.  Total 
acreage  in  county,  476,387.  Aorease  cultivated,  about  75,000.  Hay  lanas,  about  10,006. 
Wheat  crop  estimated  at  1,000.000  bushels.    Oats,  barley,  etc..  about  400,000. 

Wahpeton,  population  2,200.  Richmond  County,  population  11,000.  Estimated 
acreage  of  county,  836,950.  Acreage  cultivated,  150,000.  Wheat  crop  estimated  at 
1,500,000  bushels.  Oats,  barley,  etc.,  250,000  bushels.  Wahpeton  has  one  flour-mill 
of  100  barrels  daily  capacity. 

Fargo  has  a  population  of  8,206.  Population  of  Cass  County,  21,085.  Acreage  in 
county,  91 1.795.  Acreage  cultivated,  about  425,000.  Wheat  crop  estimated  at  5,554,845 
bushels.    Oats,  barley,  etc.,  1,166,550  bushels. 

Population  of  Moorhead,  3,500.  Population  of  Clay  County,  10, 500.  Acreage  culti- 
vated, 96,087.  Wheat  crop  estimated  ut  1,000,000  bushels.  Oats,  barley,  etc.,  500,000 
bushels. 

It  was  found  very  difficult  to  obtain  reliable  statistical  information,  and  compar- 
ative statistics,  showing  the  annual  increase,  etc.,  were  out  of  the  question.  All  the 
information  possible  was,  however,  obtained  fh>m  the  most  reliable  sources,  and  will 
serve  to  show  the  great  advance  in  a  locality  that  fifteen  years  ago  was  an  actual 
wilderness. 

The  country  south  of  Moorhead,  in  the  vicinity  of  the  Red  River,  is  mostly  level 

J»rairie,  and,  with  the  exception  of  narrow  belts  of  timber  along  the  river  bottom,  per- 
ectly  open. 

Very  respectftilly,  your  obedient  servant, 

Oharles  J.  Allen, 

Major  of  Engineers. 
Brig.  Gen.  James  C.  Duane, 

Chief  of  EngineerSj  U.  8.  A. 


examination  of  red  river  of  the  north,  minnesota,  from  moor- 
head to  fergus  falls. 

Engineer  Office,  U.  S.  Army, 
,  Saint  Paulj  Minn^  Kovember  25, 1887.  ^ 

Sir  :  I  have  the  honor  to  report  as  follows  apon  the  examination  of 
the  Bed  Biver  of  the  North  from  Moorhead  to  Fergus  Falls,  Minn., 
made  in  accordance  with  sections  6  and  7  of  the  river  and  harbor  act  of 
Congress  approved  August  5, 1886. 

My  report  of  the  preliminary  examination  of  this  locality,  dated  De- 
cember 3, 1886,  and  to  which  reference  is  here  respectfully  made,  con- 
tained the  following  statement: 

To  render  the  first  20  miles  of  the  Otter  Tail  River  below  Fergus  Falls  naTlgable, 
locks  and  dams  would  have  to  be  resorted  to,  at  an  expense  apparently  entirely  oat 
of  proportion  to  the  demands  of  navigation  or  to  any  public  benefit  to  be  derived 
from  such  improvement.  The  improvement  of  the  Red  River  of  the  North  from  Moor- 
head to  Breckenridge  will  practically  open  navi^tion  from  the  former  to  within  20 
miles  of  Feigns  Falls,  and  this  can  be  accomplished  by  means  of  liberal  appropria- 
tions for  improving  the  Red  River  of  the  North.  While,  therefore,  the  R«d  River 
from  Moorhead  to  Breckenridge  is  well  worthy  of  improvement  by  the  Oeneral  Gov- 
ernment no  further  survey  of  the  rente  is  required. 

The  Otter  Tail  Biver  unites  with  the  Bois  des  Sioux  Biver  at  Breck- 
enridge,  the  two  forming  the  Bed  Biver  of  the  North.  Fergus  Falls  is 
situated  on  the  Otter  Tail,  about  70  miles  above  its  mouth.  The  Otter 
Tail  is  closed  to  boats  by  two  low  bridges  crossing  it  at  a  point  about  2 
miles  above  its  mouth.    One  of  them  is  a  railroad  bridge,  the  other  a 
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liighway  bridge.  Before  8mall  steamers  can  ascend  this  river  these 
bridges  most  be  provided  with  draws. 

The  Bed  Biver  of  the  ]!Torth  was  thoroughly  examined  by  Major  Far- 
qahar  in  1874,  from  Breckenridge  to  Moorhead,  a  distance  of  101  miles 
by  river,  and  its  improvement  is  included  in  the  project  for  the  general 
improvement  of  the  river  fipom  Breckenridge  to  the  northern  boandary- 
liDe.  The  report  and  maps  of  this  examination  were  submitted  to  the 
Department  February  8, 1875.  The  plan  for  improvement  contemplates 
the  removal  of  snags  and  bowlders  from  the  channel  and  of  leaning 
timber  from  the  bends,  and  the  deepening  of  the  stream  where  bars  occur 
by  the  construction  of  brush  wing-dams,  to  concentrate  the  flow  of  water 
apoo  the  bars. 

Daring  the  winter  of  1879-^80,  a  number  of  snags  and  leaning  trees  were 
removed  between  Moorhead  andMcOauley  ville,  the  latter  about  76  miles 
above  Moorhead,  thus  improving  this  extent  of  river  for  navigation  dur- 
ing high  stages  of  water. 

From  the  survey  of  1874,  and  firom  personal  examinations  made  last 
summer  by  myself  and  assistant,  the  following  facts  are  obtained : 

For  a  distance  of  4  miles  below  Breckenridge  there  is  a  channel  of 
about  4  feet  depth  and  100  feet  width  at  ordinarily  low  water ;  thence 
for  about  9  mUes  the  channel  is  obstructed  by  islands,  sand,  and  gravel 
bara  and  bowlders.  The  total  fall  of  the  stream  for  this  distance  of  13 
miles  is  at  low  water  about  17  feet,  the  greatest  slope  being  at  Gonnelly's 
Bapids,  13  miles  below  Breckenridge,  where  it  is  at  the  rate  of  2^  feet 
per  mile. 

From  the  foot  of  the  rapids  to  the  mouth  of  the  Upper  Wild  Bice 
Biver,  a  distance  of  68  miles,  the  stream  is  for  7  miles  obstructed  by 
soags,  leaning  trees,  and  some  bowlders.  The  low- water  depth  over  this 
distance  of  G8  miles  is,  however,  from  6  to  10  feet  and  the  width  about 
95  feet,  but  the  stream  is  very  tortuous.  Average  slope,  0.72  foot  per 
mile.  « 

Prom  the  mouth  of  the  Upper  Wild  Bice  Biver  to  Moorhead,  about  20 
miles,  the  river  has  fewer  obstructions,  easier  bends,  and  a  ruling  depth 
of  5  feet  at  ordinarily  low  water. 

The  estimate  of  cost  of  improvement,  based  upon  the  survey  of  1874, 
was  as  follows : 

For  ranoving  snags,  bowlders,  and  leaning  trees ^ $14,706.00 

For  broah-dams  to  hnprove  the  13  miles  ofriver  below  Breckenridge 5, 897. 62 

20,603.62 
For  contingencies,  10  per  cent 2,060.36 

Total 22,663.98 

But  the  river  is  subject  to  heavy  freshets,  the  extreme  rise  at  Moor- 
head being  28  feet,  and  at  Breckenridge  12  feet.  The  banks  of  the 
river  are  steep  and  subject  to  undermining,  more  or  less,  from  the  ac- 
tion of  floods ;  as  tbe  banks  cave  they  contribute  sand  and  gravel,  which 
go  to  form  bars,  and  trees  which  add  to  the  number  of  snags,  so  that, 
notwithstanding  the  obstructions  removed  in  the  winter  of  1879  and 
ISdO  between  Moorhead  and  McGauley  ville,  there  are  a  number  still  re- 
quiring removal  and  for  which  the  estimate  of  1874  is  not  by  any  means 
too  large. 

The  survey  of  1874  was  made  when  the  river  was  at  a  stage  somewhat 
above  ordinarily  low  watery  consequently  the  number  and  extent  of 
obstructions  at  extreme  low  water  were  not  then  known.  Since  1874 
the  low- water  volume  at  Moorhead  has  several  times  been  but  one-half 
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of  what  it  was  in  that  year,  while  in  1866  it  was  not,  probably,  more 
than  one-fonrth  of  the  1874  low- water  volnme.  When  the  river  volame 
falls  as  low  as  it  did  in  1886  no  steam-boat  navigation  above  Moorbead. 
even  with  contraction  of  its  channels  by  wing-dams  added  to  removal 
of  obstructions,  is  practicable,  and  none  should  be  expected.  Locks  and 
dams  wonld  doabtless  secure  navigation  at  snch  low  stages,  bat  their 
cost  would  be  so  out  of  proportion  to  the  present  public  demand  that  it 
is  not  worth  while  to  consider  them  in  this  report. 

An  open-river  navigation  for  small  steamers  and  barges  or  flats  con 
be  secured  at  ordinarily  low- water  stage  from  Moorhead  to  Brecken- 
ridge,  by  the  removal  of  the  obstructions  named,  by  the  construction  of 
wing-dams,  and  by  the  use  of  a  dredging  machine  for  one  season  to  re- 
move some  shoals  from  the  foot  of  Oonnelly^s  Bapids  as  well  as  some 
shoals  that  narrow  the  channel  a  few  miles  south  of  Moorhead. 

The  cost  of  one  season's  dredging  is  placed  at  $9,000,  which,  added  to 
that  of  wing-dams  and  removal  of  obstrnctions,  brings  the  cost  np  to 
$31,663.88,  all  of  which  can  be  profitably  expended  in  one  year. 

The  Bed  Biver  is  crossed  at  a  point  about  5  miles,  by  land,  below 
Breckenridge  by  the  Saint  Paul,  Minneapolis  and  Manitoba  Bailway 
Bridge,  constructed  this  past  summer  and  fall.  The  bridge  is  of  dimen- 
sions as  follows :  width  of  span,  150  feet ;  height  of  span  above  low 
water,  23  feet. 

It  is  unprovided  with  a  draw  and  no  steamer  can  pass  it,  and  im- 
provement of  the  river  at  this  point  will  be  of  no  avail  until  the  bridge 
is  provided  a  draw  of  sufficient  width. 

GOMMEROIAL  STATISTICS   OF  THE  RED  RIVER  OF  THE  NORTH  FROX 
BRECKENRIDGE  TO  THE  NORTHERN  BOUNDARY-LINE. 


Comparative  statement  of  freight  moved  hy  steam-boats  and  barges  for  the  past  nine  years. 


Year. 


1887. 
1886 
1885 
1881 


Pounds. 


24.018.880 
21, 013, 657 
46.085.499 
58.091.476 
50, 627, 051 


Ponnda. 


63.313,621 
53,114,861 
43.301.515 
35. 718^  731 


The  freight  carried  on  the  river  between  Moorhead  and  McOauley- 
ville,  a  distance  by  river  of  about  76  miles,  was  mostly  by  one  steam- 
boat with  barges,  the  average  amonnt  being  about  one-third  of  the  total 
carried  on  the  entire  river.  Wheat  is  the  principal  freight,  though 
there  are' considerable  shipments  of  merchandise,  lumber,  and  wood. 

The  area  of  country  tributary  to  the  river  south  of  Moorhead  (be- 
tween Moorhead  and  Breckenridge)  contains  about  825,000  acres,  on 
which  wheat  is  the  principal  product 

As  will  be  noticed  by  the  comparative  table,  the  improvement  of  the 
river  commenced  in  1879,  was  followed  by  a  steady  increase  in  amonnt 
of  freight  carried  to  1882,  inclusive.  The  decrease  since  that  year  is 
mostly  due  to  the  steady  decline  in  the  stage  of  water  caused  by  long- 
continued  drought,  and  to  some  extent,  undoubtedly,  by  the  increase 
in  the  number  of  railroads  traversing  the  country.  In  1886,  the  year 
of  lowest  water  of  which  there  is  any  record,  the  precipitation  south  of 
Moorhead  was  about  three-fifths  of  the  average  annual  amount  for  that 
section. 
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During  the  past  five  years  a  namber  of  small  elevators,  of  capacities 
varying  from  20,000  to  30,000  boshels,  have  been  built  along  the  river . 
at  points  soath  of  Moorhead  for  the  purpose  of  receiving  wheat  to  be 
moved  by  water.  The  continued  low  water  and  consequent  prominence 
of  snags,  bowlders,  and  bars  prevented  the  utilizatjon  of  these  elevators 
to  the  extent  that  would  have  obtained  had  the  improvement  of  this 
section,  commenced  in  the  winter  of  1870-'80,  been  carried  to  comple- 
tion. 

The  Bed  Ri\er  of  the  North  is  withia  the  oastoms  distriot  of  Minnesota,  of  which 
Saint  Vincent  is  the  chief  port  of  entry.  Collections  for  the  year  ending  Decemher 
31, 1886,  were  $7,163. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  ALLEN, 
Major  of  Engineers, 
l%e  Ghief  of  Enginebbs,  U.  S.  A. 
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IMPROVEMENT  OF  TENNESSEE  AND  CUMBERLAND  RIVERS,  AND  OF  CER- 
TAIN ETVERS  IN  EASTERN  TENNESSEE  AND  KENTUCKY. 


REPORT  OF  LIEUTENANT-COLONEL  J.  W,  BARLOW,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30, 1888,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORK. 

IMPROVEMENTS. 


1.  Teoneasee  River. 

2.  French  Broad  River,  Tennessee. 

3.  Little  Tennessee  River,  Tennessee. 

4.  Hiawassee  River,  Tennessee. 

5.  Clinch  River,  Tennessee. 

6.  Duck  River,  Tennessee. 


7.  Camberland  River,  Tennessee  and  Ken- 
tucky. 

6.  South  Fork  of  Camberland  River,  Ken- 
tucky. 

9.  Caney  Fork  River,  Tennessee. 


10.  Obeil's  [Obey's]  River  from  the  point 
where  improvements  have  hereto- 
fore been  made  to  the  mouth  of  the 
West  Fork,  Tennessee. 


EXAMINATIONS  AND  SURVEY. 

11.  Bea£  Creek,  Mississipj^i  and  Alabama 
■ff  Bear 
ibama]. 


[Biff  Bear  Creek^  "Mississippi  aud 


United  States  Engineer  Office, 

Chattanooga^  Tmn.j  July  13, 1888. 
Sm:  I  have  the  honor  to  transmit  herewith  the  annnal  reports  apon 
the  river  and  harbor  improvements  in  my  charge  for  the  fiscal  year 
ending  Jane  30, 1888. 

Very  respectfnlly,  your  obedient  servant, 

J.  W.  Barlow, 
lAeut  Col.  of  Engineers. 
The  Ohibf  of  Enginbbrs,  U.  S.  A. 


A  A  I. 

improvement  of  TENNESSEE  RIVER. 
(Length,  650  miles.) 

About  4^  miles  above  Eaioxville  the  waters  of  the  Holston  aud  French 
Broad  Rivers  unite,  thas  forming  the  Tennessee  Biver. 

By  the  early  French  explorers  this  stream  was  known  as  the  Riviere 
des  Oheraqnis,  or  Gherake,  and  in  an  Indian  deed  of  cession  to  Eng- 
buid,  in  1767,  it  is  called  the  Cherokee  River.  However,  the  chief  town 
of  the  Cherokee  Nation  being  at  Tennassee,  on  the  west  bank  of  a 
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Stream  of  the  same  name— the  present  Little  Tennessee — which  on  join- 
ing: the  Holston,  47  miles  below  Kuoxville,  gave  the  name  of  Tennessee 
to  the  river  and  the  State.  Some  geographers  have  formed  the  Tennes- 
see by  the  junction  of  the  Holston  and  Clinch,  32  miles  below  the  mouth 
-of  the  Little  Tennessee. 

By  act  of  March  3,  1871,  section  2,  it  is  directed  that  certain  funds 
-**  for  the  improvement  of  the  Tennessee  River,'*  shall  be  expended  be- 
tween "  Knoxville  and  Chattanooga,"  thus  giving  legislative  sanction 
to  extension  of  the  Tennessee  River  to  Knoxville;  but  as  rivers  are 
formed  naturally  by  the  confluence  of  their  tributary  waters,  it  is  deemed 
Advisable  that  appropriations  for  '*  improving  the  Tennessee  River, 
above  Chattanooga,''  should  be  held  as  applying  to  the  4  or  6  mile 
stretch  of  navigable  waters  to  the  mouth  of  the  French  Broad  River ; 
this  5  miles  being  the  Holston  River,  now  so  called. 

The  Tennessee  is  an  affluent  of  the  Ohio,  and  ranks  as  one  of  the 
most  important  of  the  45  or  more  navigable  rivers  tributary  to  the 
Mississippi. 

It  is  navigable  from  its  source  to  its  mouth,  excepting  at  the  Muscle 
Shoals,  in  Alabama,  where  about  23  miles  of  obstructions  form  a  com- 
plete barrier,  except  when  the  water  is  at  its  highest  stage.  This  great 
obstruction  will  in  a  short  time  be  overcome  by  the  completion  and 
opening  of  the  Muscle  Shoals  Canal. 

Other  obstructions,  some  difficult  and  dangerous,  require  further  ex- 
amination and  detailed  plans  for  their  removal  or  modification. 

1.  ABOVE  CHATTANOOGA  (194  MILBS). 

From  the  mouth  of  the  French  Broad  River  to  Chattanooga  the  river 
18  navigable  for  light-draught  boats  during  the  greater  part  of  each 
year. 

In  1830  Col.  C.  H.  Long,  U.  S.  Topographical  Engineers,  made  an 
•examination  of  the  Holston  and  Tennessee  rivers  to  the  Tennessee  and 
Alabama  state-line.  In  1871  a  reexamination  was  made  between 
Knoxville  and  Chattanooga. 

These  examinati(ttis  show  that  the  principal  obstructions  are  rock 
reefs,  sand,  and  gravel  shoals.  A  few  snags  are  found  in  the  channel, 
formed  by  the  heavy  drift  brought  down  by  the  annual  floods,  but  the 
beds  and  banks  of  the  Upper  Tennessee  are  of  such  character  as  to  make 
the  improvement  practically  permanent. 

The  present  plan  of  improvement  is  to  blast  a  channel  through  the 
reefis,  to  excavate  the  sand  and  gravel-bars,  and  to  build  riprap  dams 
to  contract  the  waterway,  so  as  to  secure  a  safe  navigable  channel  hav- 
ing a  depth  of  about  3  feet  at  low  water. 

The  snag  and  tow  boat  for  use  on  this  river  and  its  tributaries,  in  pro- 
cess of  construction  at  the  close  of  the  last  fiscal  year,  was  completed, 
and  after  a  trip  to  the  Muscle  Shoals,  towing  dredge,  etc.,  was  moved 
np  the  river  to  Half  Moon  Island  Shoals,  and  employed  in  towing  stone- 
barges,  etc.,  repairing  and  extending  dams  at  that  obstruction.  As  a 
measure  of  economy  in  outlay  for  boats  for  "  quarters  ^  and  moving 
«tone,  supervision,  etc.,  active  operations  are  carried  on  in  connection 
with  the  work  in  progress  on  the  tributaries  ^f  the  Upper  Tennessee. 

In  October,  work  on  the  French  Broad  being  suspended,  the  working 
force  moved  down  to  Baker's  Shoals  of  the  Tennessee,  and  began  the 
work  of  channel  excavation,  building  riprap  dams,  and  removing  snags. 

Operations  were  carried  on  also  at  Russell's  Shoals  and  Caney  Creek 
Shoals  until  December,  when  the  available  funds  being  nearly  exhausted 
the  United  States  snag  and  tow  boat  Weitzel  and  the  fleet  of  boats,  with 
other  engineer  property  pertaining  to  the  works,  moved  down  to  Ohat- 
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taoooga  for  winter  moorin'gs,  aud  were  placed  in  charge  of  watchmen 
aatil  new  appropriations  become  available  and  operations  are  renewed. 


1 

H 

Quarrying. '      Dams. 

Snag-boats. 

Location. 

s 

Stripping. 

Spur  rip 
rap. 

1 

Trees  cut 
down. 

Trees  top- 
ped. 

Half-Moon  Island  

74 

•  -  -  \«  - 

181 

10 

8 

48 

61 

51 

Canev  Creek  ShoaU 

B&kera  Shoals 

80 

260 
462 

120 
2©7 

271 
820 

140 

2» 

t 

EoBseU's  Shoala 

58  1        85 

Total 

80 

1    788 

417 

772 

140 

127 

80 

58          35 

The  commerce  of  the  Upper  Tennessee  is  growing  rapidly,  and  at  pres- 
ent consists  principally  of  logs,  Inmber,  grain,  iron  ore,  forage,  live-stock, 
and  general  *merchandi8e. 

The  accompanying  commercial  statistics  are  reliable,  having  been  ob- 
tained from  the  boats'  manifests,  etc.,  by  an  employ6  on  the  river  works, 
aud  are  necessarily  made  up  largely  of  the  commerce  reaching  Ghatta- 
Dooga  from  the  tributary  streams. 

The  statistics  by  no  means  represent  the  entire  commerce  of  the  river, 
as  very  many  rafts  and  laden  flat-boats  are  disposed  of  at  points  en  route, 
of  which  it  is  impracticable  to  obtain  data. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits 
to  the  community,  by  completing  the  improvement  of  the  Upper  Tennes- 
see, are  the  securing  of  an  improved  channel  during  a  lengthened  season 
of  navigation,  whichby  reason  of  the  improvingof  its  largest  tributaries — 
F^nch  Broad  and  Oliheh  rivers — will  extend  to  Leadvale  (90  miles)  on 
the  former,  and  to  Clinton  (70  miles)  on  the  latter,  together  with  the 
practical  enjoyment  of  the  commercial  advantages  resultant  from  a  navi- 
gable lower  river  to  the  great  western  waters  by  the  completion  and 
opening  of  the  Muscle  Shoals  Oanal  to  the  commerce  of  the  Mississippi 
system. 

The  amount  available,  if  the  pending  river  and  harbor  bill  becomes  a 
law,  and  the  amount  herein  asked  for,  can  be  profitably  expended  in 
clearing  the  channel  of  snags  and  other  surface  obstructions  from  the 
mouth  of  the  French  Broad  Biver  to  Chattanooga,  and  in  channel  ex- 
cavation, building  wing  damsi,  etc.,  at  Soddy  Shoals,  Kelly's  Shoals,  and 
other  points,  as  provided  by  the  existing  project,  after  an  examination 
shaUhave  determined  which  of  the  obstructions  now  requiring  imme- 
diate attention  are  the  most  serious  obstacles  to  navigation. 

Estimates  for  improYingTennessee  River  above  Chattanooga,  as  modified 

and  increased,  from  1871  to  1874 $300,000.00 

Amorart  appropriated 266,000.00 

Amonnt  expended - 225,947.70 

Money  statement 

July  1,1887.  amonnt  available $5,274.90 

Jaly  1, 1888,  amoont  expended  4Qring  fiscal  year,  exclosive  of 

liabililieeoutstanding  July  1,1887 $5,177.49 

July  1, 1883,  outstanding  liabilities 45.11 

5,222.60 

Jaly  1, 1888,  balanoe  available 52.30 

Amonnti^piopriaiedbyaotof  August  11, 1888 15,000.00 

Amoont  available  for  fiscal  year  ending  June  30, 1889 15, 052. 30 
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(Amount  (estimated)  reqaired  for  completion  of  existing  project $59, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 060. 00 
Submitted  in  compliance  with  requirements  of  sections  tj  of  river  and 
harbor  acts  of  1856  and  1667. 

n.— BELOW  CHATTANOOGA   (466  MILES). 

Ill  1824  the  then  Secretary  of  War,  John  C.  Oalhoan,  asserted  that  a 
canal  aroand  Muscle  Shoals  was  of  great  national  importance. 

In  May,  1828,  Congress  granted  to  the  State  of  Alabama  400,000  acres 
of  dnited  States  lands  to  be  applied  principally  to  improving  the  navi- 
gation of  Mnscle  Shoals  and  Colbert  Shoals.  The  United  States  Board 
of  Internal  Improvement  snbmitted  a  project  in  1830  for  the  construc- 
tion of  a  canal  from  Brown's  Ferry  to  Florence,  and  f  >r  the  removal  of 
obstructions  from  Florence  to  Waterloo. 

The  State  of  Alabama  began  work  on  the  Mnscle  Shoals  Canal  in 
1831,  and  it  was  opened  in  1836,  but  was  not  built  according  to  the  proj- 
ect snbmitted  by  the  above-named  Board ;  it  was  used  only  a  short 
time,  having  been  practically  abandoned  the  following  year. 

As  stated  in  last  annual  report: 

In  1867  an  examination  was  made  from  Chattanooga,  Tenn.,  to  Padnoah,  Ky. 

An  instrumental  survey  of  the  three  divisions  of  the  entire  chain  of  obstmctioDS 
known  as  the  Masio  Shoals  was  completed^  and  upon  that  the  present  project  is  based, 
modified,  however,  as  to  the  character  of  work  done  at  Little  Music  Shoals  and  as  to 
the  change  of  location  of  the  canal  from  the  north  side  to  the  south  side  of  the  river 
at  Elk  River  Shoals. 

The  resurvey  of  the  last-named  division  was  made  in  1877. 

The  Muscle  Shoali  extend  from  deep  water  at  Brown's  Ferry  to  deep  water  at  Flor- 
ence, a  distance  of  38  miles,  only  8  miles  of  which  were  navisable. 

•From  Chattanooga,  Tenn.,  to  Decatur,  Ala.,  the  section  or  river  above  the  Muscle 
Shoids,  there  is  much  work  to  be  done  at  several  of  the  obstructions,  especially  at  the 
"  Suck  "  and  the  Bridgeport  and  Guntersville  bars. 

Below  the  Muscle  Shoals,  from  Florence,  Ala.,  to  the  mouth  of  the  river,  the  prin- 
ciple obstructions  are*  at  Colbert  Shoals  and  Duck  River  Shoals,  though  there  are 
etner  obstacles  of  minor  importance  that  require  attention. 

As  the  Muscle  Shoals,  the  rocky  barrier  that  efiectuaUy  doses  navigation,  most  nee- 
essarily  be  overcome  before  the  river  can  be  utilized  to  any  great  extent,  it  has  been 
heretofore  for  this  reason  held  advisable  to  press  forward  that  work  to  completion  be- 
fore submitting  any  projects  and  revised  estimates  for  the'  radical  improvement  of 
other  portions  of  the  channel,  either  above  Decatur  or  be«ow  Florence.  ^ 

The  existing  project,  with  estimates,  is — 

(1)  To  enlarge,  rebuild,  and  straighten  the  old  work  at  Big  Muscle  Shoals  by  con- 
structing a  canal  14i  miles  long,  having  9  locks  with  a  total  lift  of  85  feet,  and  an 
aqueduct  900  feet  long  and  60  feet  wide  over  Shoal  Creek,  with  the  necessary  perma- 
nent dams  and  bridges  over  the  several  creeks  and  ravines,  the  canal  trunk  to  be 
from  70  to  120  feet  wide  at  the  water  surface  and  6  feet  deep,  and  the  looks  300  ftet 
long,  60  feet  wide,  and  having  a  depth  of  5  feet  of  water  on  the  miter-eills. 

(2)  To  construct  at  Elk  River  Shoals  a  canal  li  miles  long,  with  2  looks  having  lifU 
of  12  feet  and  from  5  feet  to  9  feet  respectively,  and  of  same  dimensions  as  the  locks  st 
the  Big  Mnscle  Shoals. 

(3)  To  blast  at  Little  Muscle  Shoals  a  channel  through  the  bed-rock  of  the  river, 
and  to  construct  stone  wing-dams  and  retaining- walls,  to  contract  the  water-way  and 
to  check  the  velocity  of  the  current  at  certain  points. 

(4)  To  remove  or  reduce  the  worst  obstructions  above  Decatur  and  below  Florence 
to  the  limited  extent  that  may  be  imperative  to  assist  low-water  navigation,  having 
in  view  the  submission  of  plans  and  revised  estimates  for  a  radical  improvement  of 
the  vwrious  obstructions. 

At  Little  Muscle  Shoals  the  project  is  practically  completed,  at  a  cost  of  $126,180.  A 
channel  at>out  2i  miles  long  has  been  blasted  out  and'aoont  three  miles  of  permanent 
stone  dams  built ;  but,  as  stated  in  the  annual  report  for  1886,  **  the  current  is  strong, 
and  the  velocity,  combined  with  other  causes,  may  require  that  further  work  be  done 
on  this  section,  either  by  the  constrnction  of  locks,''  as  originally  provided  for  in  the 
estimates,  *'  or  by  a  modification  of  the  present  system  of  dams." 

At  the  Big  Muscle  Shoals. — C.  A.  Locke,  assistant  en^oeer,  Id  local 
charge.    The  principal  work  done  daring  the  fiscal  year  consisted  in 
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rock  and  earth  excavation  on  sections  Ifo.  1  to  No.  11,  inclusive;  and  in 
the  coDstrnction  of  the  permanent  dams  at  Bine  water  Greek  and  Six- 
Mile  Greek;  in  building  the  first  of  the  drop  gates  needed  for  the  Ave 
lower  locks.  Work  was  also  continued  upon  the  mitergates  of  the  sev- 
eral locks  and  npon  the  Shoal  Greek  Aqueduct;  also  upon  the  embank- 
ment at  Lock  No.  6,  and  the  coffer-dam  at  Lock  No.  9. 

[Qoantitles  giTen  in  onbio  yards.] 
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Some  miscellaneous  work  was  done,  among  which  was  the  following 

at— 

Lock  1. — Fitting  aad  haying  valFe-trackt,  placing  lock-bridge,  gear  and  spar 
brackets,  etc. 

Lock  2. — Placing  band-rails  and  spar-brackets. 

Lock  3. — Placing  Talve-sills  and  valyes,  lock-bridge  irons,  band-rails,  and  spar- 
bnckets. 

Lock  4. — ^Placing  and  notcbing  Talve-sills ;  placing  lock-bridge  irons. 

Lock  5. — Constructed  drop-gate  which  is  finished  and  placed  in  position.  (For 
plan  and  manenyering-gear  of  this  drop-gate,  see  Annual  Report  of  Chief  of  Engineers, 
1887,  page  1742.) 

Locks  5. 6, 7, 8, 9. — Quarrying  and  cutting  stone  for  drop-gate  wells ;  exoarating  for 
Aod  placing  anchors,  ancbor-lMlts  for  straps ;  trestle  supports,  checking  masonry  for 
•traps,  fitting  Talves.  etc..  excavating  drop-gate  pits,  built  400  feet  of  trestle,  and 
laid  2,000  feet  of  track  to  Lock  9,  fitting  lock-bridge  irons,  etc. 

Skoal  Greek  Aqueduct. — Drilling  side  plates ;  riveting  side  plates  to 
aogle-irons  and  beams ;  punching  braces ;  completed  the  billing  of  joints 
of  side  plates  and  sitting  in  of  cap-screws ;  drilling  holes  for  connecting 
straps  of  I  beams ;  punching  of  side  plates  and  riveting  of  bottom  plates 
completed ;  checks  cnt  on  ends  of  piers  for  saddles  and  under  bottom 
plates ;  and  clearing  rust  from,  and  painting  plates  on,  both  sides. 

While  building  the  Blue  Water  Dam,  during  the  present  season,  one 
span  was  added  44  feet  long,  to  the  eight  previously  provided  for,  mak- 
ing the  length  of  the  river  at  the  mouth  of  Bluewater  Greek  396  feet. 

Necessary  work  was  done  constructing  the  Douglass  Branch  Bridge, 
and  in  clearing  the  dams  and  aqueduct  of  drift  and  deposit  brought  down 
by  the  heavy  floods  of  March. 

During  the  night  of  March  25  occurred  the  most  severe  and  destruct- 
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ive  ram-storm  ever  known  in  northern  Alabama,  the  effect  of  which 
upon  the  Mascle  Shoals  Oanal  was  as  follows : 

The  damage  was  due  solely  to  the  rapid  fall  of  rain,  the  river  at  the 
time  being  low  and  the  canal  practically  empty.  The  rain  began  foiling 
last  before  night,  and  it  is  thought  that  at  midnight  the  canal  tmnk  was 
mil  throughout  its  entire  length. 

An  inspection  of  the  canal,  made  as  soon  as  practicable  after  the  oc- 
currence of  the  storm,  shows  that  the  damage  was  comparatively  small, 
though  the  entire  work  was  most  severely  tried  in  many  ways,  and  may 
be  summed  up  as  three  breaks  in  the  tow-path,  each  about  100  feet  in 
length  ;  a  washout  back  of  Lock  6,  at  which  point  about  5,000  cubic 
yards  of  material  was  carried  away  and  deposited  in  the  canal  just  be- 
low the  lock ;  a  large  accumulation  of  drift  in  and  about  several  of  the 
locks  and  against  the  dams  and  aqueduct  piers,  and  slight  washings 
of  the  tow-path  on  the  outside  at  a  number  of  places  where  the  flood 
passed  over. 

1^0  damage  was  done  to  the  masonry  of  the  locks  or  the  aqueduct 
piers,  and  the  aqueduct  was  not  injured,  though  the  water  swept 
through  it  with  great  force.  ^ 

Shoal  Greek  rose  .to  within  2  feet  of  the  floor  of  the  aqueduct,  and 
brought  down  a  large  quantity  of  drift,  much  of  it  being  large  logs, 
which,  owing  to  the  low  stage  of  the  river,  had  just  sufficient  space  to 
pass  beneath  the  bottom  of  the  aqueduct  without  damage.  Had  the 
river  been  a  few  feet  higher,  these  heavy  logs  might  have  broken  the 
thin  side-plates  of  the  structure.  Much  drift  was  left  piled  against  the 
piers. 

The  three  breaks  above  mentioned  can  be  repaired  at  small  cost  The 
railroad  track  has  been  replaced  on  trestles  over  them,  and  as  soon  as 
funds  become  available  the  openings  can  be  filled  with  the  aid  of  the 
locomotives  and  dump-cars  in  a  very  short  time.  No  additional  damage 
is  likely  to  follow,  as  the  breaks  occurred  at  points  where  the  canal  was 
at  a  considerable  distance  from  the  river. 

The  effect  of  this  storm  proves  conclnsively  that  the  present  plan  of 
the  channel  provides  an  insufficient  means  of  escape  for  flood  water 
during  heavy  rains,  and  additional  weirs  must  be  added. 

The  building  of  the  dredge-boat  Earwoody  which  was  in  progress  at 
the  close  of  the  last  fiscal  year,  has  been  completed,  together  with  its 
two  attendant  dump-scows,  and  were  taken  to  the  Elk  Biver  Shoals. 
The  United  States  steamer  Weitzel  was  also  completed  this  year  for 
service  upon  this  river  and  its  tributaries. 

The  dredge  will  be  employed  principally  in  dredging  the  channel  en- 
trance to  the  canal  and  in  keeping  the  entire  prism  clear  of  obstructions, 
and  of  the  required  depth. 

The  pending  river  and  harbor  bill,  if  it  become  a  law,  as  passed  by 
the  Senate,  contains  ample  provision  for  the  acquiring  of  ^Hhe  land 
needed  for  the  sites  of  the  permanent  buildings  necessary  in  the  man- 
agement of  the  canals  at  the  improved  shoals." 

Surveys  on  the  Muscle  Shoals  Canal  have  already  been  made  for  the 
purpose  of  determining  suitable  sites  for  these  buildings ;  and  also  for 
ascertaining,  as  a  matter  of  record,  the  amount  of  ^'  overflowed  lands," 
and  hmds  <^cut  off"  by  the  canal  from  the  mainland  when  the  Muscle 
Shoals  Canal  is  in  operation. 

At  Elk  River  Shoals. — William  A.  Barlow,  assistant  engineer  in  local 
charge.  The  available  funds  being  nearly  exhausted,  only  a  small  force 
could  be  employed  in  the  excavation  of  canal-trunk  and  for  foundation 
of  dry  walls,  laying  masonary  of  dry  walls,  repairing  dams,  removing 
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drift,  etc.,  and  in  the  work  pertaining  to  the  placing  of  valves,  gates, 
maDeuveriug-gears,  etc. 
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Mnch  miscellaneous  work  was  done  on  this  division :  Drilling  holes 
iu  miter-sills  of  locks,  leading  miterbolts,  placing  wickets  (Lock  B), 
coDstrncting  lock-bridges,  rebuilding  old  wall  above  Lock  A,  building 
slope  wall  below  Lock  A,  and  above  and  below  Lock  B,  grading  and 
relayiug  railroad  track  on  the  north  side,  and  resloping  south  side  of 
canal,  dredging  channel  below  Lock  B,  repairing  ditch  above  Lock  B, 
painting  lock-gates,  moving  timber,  beams,  etc.,  from  Decatur  to  head 
of  Muscle  Shoals,  in  tow  of  steamer  ^A;,  etc. 

The  canal  and  locks  of  this  division  were  so  far  completed  as  to  be 
tested  by  actual  use  in  passing  the  dredge,  and  in  moving  the  boats 
laden  with  materials  for  the  lower  division,  but  unfortunately  a  break 
about  100  feet  long  was  made  in  the  embankment,  above  Lock  A,  on 
January  4  last. 

The  part  of  the  embankment  where  the  break  occurred,  though  not 
finished,  had  been  in  position  several  years,  and  was  believed  to  be 
perfectly  secure.  A  cross-dam  just  above  it  had  been  opened  two 
months  previous  to  the  accident,  to  give  access  to  the  locks,  and  the 
embankment  had  sustained  a  good  head  of  water,  without  sign  of 
weakness.  An  examination  of  the  bank  at  the  break  showed  that  the 
material  of  the  embankment  was  principally  of  light  loam,  which, 
when  saturated  by  the  rising  river  outside,  became  much  weakened 
and  wa8  unable  to  resist  the  increased  pressure  due  to  the  rise  inside. 
This  bank  and  its  interior  dry  slope  revetment  was  swept  away. 

The  water  has  remained  too  high,  even  if  funds  were  available,  to  do 
the  work  of  repair  economically. 

No  further  widening  of  the  break  is  likely  to  occur,  as  the  lock  abut- 
ment forms  a  protection  at  one  end,  and  the  nprap  dam  at  the  other 
end. 

In  fact,  the  violent  floods  of  the  following  March,  above  referred  to, 
did  not  increase  the  damage.  The  substantial  stone  dam  will  be  ex- 
tended to  the  lock- wall  before  the  opening  of  the  canal  to  general  navi- 
gation. 

The  dam  extending  from  the  head  of  Lock  A  to  foot  of  Brown^s 
Island,  2^  miles  in  length,  was  repaired  along  its  middle  and  upper 
sections  by  relaying  portions  which  had  been  injured  by  drift,  and  by 
filling  holes  below  the  surface,  which  allowed  the  escape  of  water,  thus 
adding  somewhat  to  the  height  of  the  pool. 

Above  this  pool  iu  Brown's  Island  Chute  the  present  channel  is  very 

unsatisfactory,  being  crooked,  crossing  the  chute  to  the  island,  and  then 

hack  to  the  main  shore  just  above  the  dam.    In  this  place  the  current 

'  at  ordinary  stages  makes  a  serious  draw  over  the  dam,  rendering  navi- 
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gation  both  difficalt  and  dangerous ;  even  the  local  pilot  on  the  work 
having  trouble  in  following  it  with  the  small  Government  tow  boat. 

With  a  view  to  suggesting  a  remedy  for  this  defective  channel,  a  sur- 
vey of  the  locality  was  made  by  First  Lieut.  H.  B.  Waterman  in  No- 
vember. 

l?'rom  the  soundings  shown  by  this  survey  it  was  found  that  to  change 
the  channel  so  as  to  avoid  the  dangerous  vicinity  of  the  dam  and  carry 
it  along  the  main  shore  almost  in  an  exact  straight  line,  giving  a  depth 
of  5  feet  and  a  width  of  100  feet,  will  require  rock  excavation  to  the 
amount  of  about  28,000  cubic  yards. 

The  present  channel  has  never  been  completed,  though  considerable 
excavation  has  been  done,  a  great  part  of  which  would  not  be  abau- 
doned  by  the  change  proposed,  as  a  considerable  section  extends  along 
the  main  shore  in  the  line  of  which  the  proposed  work  would  form  an 
extension,  the  crooked  part  above  referred  to  being  left  out. 

It  is  believed  that  this  modiftcation  is  one  that  will  be  demanded  as 
soon  as  navigation  on  this  part  of  the  river  is  attempted,  and  theretbre 
it  would  be  ^visable  to  anticipate  this  demand  by  doing  the  work  as 
early  as  practicable. 

Lock  A,  at  the  head  of  the  Elk  Biver  division  of  the  canal,  is  pro- 
vided with  an  upper  bay,  the  walls  of  which  are  6  feet  higher  than 
those  of  the  lock  chamber.  It  was  the  intention  to  build  the  dam  above, 
about  on  a  level  with  the  top  of  chamber  walls,  the  additional  height  of 
the  upper  bay  and  gates  serving  as  a  guard  to  the  lock. 

The  dam  as  built  is  really  higher  than  the  chamber  walls  and  lower 
gates,  and  when  made  tight,  as  it  should  be,  to  afford  sufficient  depth 
above,  the  pool  will  stand  at  a  higher  level  than  the  top  of  the  chamber 
walls,  interrupting  the  use  of  the  lock.  It  is  believed  that  this  entire 
lock  should  be  raised  to  the  level  of  the  upper  bay,  and  a  waste-weir 
provided  in  the  dam  at  a  suitable  place  above  the  lock. 

A  survey  (lO.l  miles)  of  the  Colbert  Shoals  and  Bee  Tree  Shoals  was 
completed  in  December,  1887,  and  report  rendered  in  January,  1888. 

The  head  of  these  obstructions  is  about  21  miles  below  the  Muscle 
Shoals,  and  their  radical  improvement  is  obligatory  if  the  canal  itself 
is  to  be  utilized  to  its  full  extent,  i.  «.,  navigable  for  vessels  of  5  feet 
draught  throughout  the  year. 

As  will  be  seen  by  reference  to  the  report  and  estimates  submitted 
and  published  in  Report  of  Chief  of  Bngineers,  1887,  pp.  1747  et  seq.^ 
the  only  plan  which  seems  to  warrant  satisfactory  results  is  that  of 
constructing  a  lock  and  dam  at  each  of  the  shoals. 

The  report  suggests  that  the  lock  and  dam  at  Colbert  Shoals  be  lo- 
cated at  the  foot  of  the  shoals,  the  lock  to  have  an  extreme  lift  of  15 
feet,  with  a  dam  about  24  feet  high. 

The  other  lock  and  dam  to  be  built  below  Bee  Tree  Shoals^  the  lift  of 
lock  to  be  12  feet,  and  height  of  dam  21  feet. 

No  official  action  has  yet  been  taken  upon  the  method  of  improvement 
recommended ;  the  projected  work,  it  is  estimated,  will  cost  not  less  than 
$923,000.  An  accurate  revised  estimate  will  be  made  when  the  exact 
sites  and  design' of  the  structure  are  determined. 

In  this  connection  attention  is  respectfully  invited  to  the  report  above 
named  for  the  general  considerations^  previous  work,  character  of  the 
ob$^tructions,  etc.,  pertaining  to  this  very  important  improvement,  so 
necessary  to  the  present  and  prospective  commerce  of  the  Tennessee 
River. 

In  view  of  the  importance  of  completing  and  utilizing  this  improve- 
ment at  the  earliest  practicable  moment,  it  would  be  desirable  to  have 
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appropriated  the  whole  amouDt  needed  in  one  sum,  thus  permitting  the 
work  at  the  two  locks  to  be  prosecuted  simultaneously. 

A  favorable  consideration  of  this  plan  woAild  modify  the  estimates  for 
the  existing  project,  increasing  the  same  by  th^  amount  above  stated 
($923,000). 

The  last  ^appropriation,  August  5,  1886,  for  the  Tennessee  River, 
limited  its  expenditure  to  the  Muscle  Shoals  improvement,  but  the 
pending  river  and  harbor  bill  contains  an  item  for  the  lower  river  gen- 
erally, and  if  it  becomes  a  law  in  the  form  as  passed  by  the  Senate, 
permits  of  au  expenditure  in  part  at  the  Colbert  Shoals,  or  at  the  serious 
obstructions  between  Chattanooga  and  Decatur,  Ala.,  to  be  based  upon 
an  approved  project  for  such  work  as  may  hereafter  be  determined  upon. 

The  commerce  of  the  Tennessee  River  below  Chattanooga  and  above 
the  Muscle  Shoals  is  shown,  in  part,  by  the  accompanying  table  of  com- 
meixsial  statistics  as  correctly  and  definitely  as  it  can  be  ascertained. 

It  has  been  impracticable  to  obtain  data  of  the  commerce  below  the 
Muscle  Shoals,  except  in  general  terms,  by  reason  of  changes  in  the 
management  of  the  river  trade,  but  it  is  asserted  by  those  operating 
tiie  ^^ Tennessee  River  United  States  Mail  Line"  that  the  lumber  ship- 
.meots  have  increased  abojut  20  per  cent,  over  those  of  last  year,  and 
that  shipments  of  peanuts  have  failea  short  about  25  per  cent,  and 
general  merchandise  10  per  cent,  during  the  same  period. 

(See  Commercial  Statistics  below  Muscle  Shoals,  Report  Chief  of 
Engineers,  1887,  p.  1746.) 

The  following  extract  from  the  Report  of  last  year  applies  in  an  in- 
creased degree  to  the  conditions  at  this  time,  and  is  therefore  submit- 
ted: 

So  far  a8  aacertained,  the  work  thus  far  executed  baa  had  no  appreciable  effect  upon 
inaorance  or  freight  rates,  the  latter  being  controlled  by  the  competing  steam-bt ats 
plytns  upon  the  river;  though  some  instances  are  of  record  wbere  greatly  reduced  , 
ntes  have  been  obtained  from  the  railroad  to  terminal  points  because  of  the  improved 
condition  of  the  channel  at  the  upper  entrance  to* the  Elk  Biver  Shoals  Canal. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits  to  the  com- 
monity,  by  coatinnine  the  improvement  to  completion,  not  alone  of  the  Muscle  Shoals 
and  the  Colbert  Shoals,  but  of  the  entire  stream  below  Chattanooga,  is  held  to  be  by 
ibe  inhabitants  of  the  Tennessee  VaUey  well-nigh  incalculable. 

The  whole  region  is  rapidly  developing  as  one  of  the  richest  in  coal  and  in  iron  and 
othor  mineral  deposits,  and  all  that  seems  necessav  to  the  further  development  of 
thetie  unquestioned  resources  is  cheap  transportation  and  an  open  river  to  the  com- 
mercial centers  of  the  Mississippi  Valley. 

The  delays  incident  to  obtaining  the  needed  funds  has  resulted 
^in  in  the  loss  of  a  worbing  season,  which,  combined  with  the  disor- 
ganizing and  scattering  of  the  entire  working  force,  renders  it  diffi<5ult 
and  slow  to  resume  active  operations  on  account  of  the  remoteness  of 
the  works  from  the  main  routes  of  travel. 

The  funds  available^  if  the  pending  river  and  harbor  bill  becomes  a 
law,  and  the  amouut  herein  asked  for  can  be  profitably  expended  in 
completing  the  work  at  the  Big  Muscle  Shoals  and  the  Elk  Biver  Shoals, 
opening  the  canal  to  navigation ;  and  in  improving  the  Colbert  Shoals, 
the  obstructions  through  the  gorge  of  the  mountains,  the  sandbars  at 
Bridgeport  and  Oilbertsville,  etc.,  and  in  removing  surface  obstructions 
ia  the  lower  river. 

The  obstructions  immediately  below  Ohattanooga,  including  those  in 
the  gorge  of  the  mountains,  though  improved  in  past  years  to  a  consitl- 
orable  extent,  are  still  troublesome. 

Their  condition  and  the  work  needed  upon  them  may  be  summarized 
as  follows : 

(1)  Basses  Towhead,  1^  miles  below  Ohattanooga:  Some  dredging  re- 
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quired  on  tbe  bar ;  a  sunken  barge  and  several  snags  to  be  removed. 
The  dam  is  in  a  fair  condition. 

(2)  At  Mom<isin  Pointy  opposite  Lookout  Mountain  :  The  channel  is 
Bhallow  and  should  be  /leepened  by  channel  work ;  possibly  dredging 
will  be  sufficient. 

(3)  BtowtCs  Bar,  near  foot  of  Brown's  Island,  8  miles  below  Chatta- 
nooga :  The  present  channel  is  through  a  rocky  reef,  is  too  narrow,  and 
should  be  widened  by  blasting  away  more  of  the  reef. 

(4)  Tumbling  Shoals j  9  miles  below  Chattanooga :  This  shoal  is  tron- 
blesome  at  certain  stages  of  the  river  j  reefs  of  heavy  bowlders  jut  oat 
from  the  opposite  banks  and  render  the  channel  so  crooked  that  steam- 
ers with  tows  find  great  difficulty  in  avoiding  the  shoals ;  the  chaneel 
should  be  made  less  crooked  by  removing  &e  ends  of  the  projecting 
reefs. 

(5)  The  8uohj  2  miles  below  Tumbling  Shoals :  The  channel  here  is 
narrow  and  the  current  swift,  especially  at  low  water.  A  good  deal 
wad  done  here  in  former  years,  resulting  in  great  benefit. 

The  plan,  which  consisted  in  widening  the  channel,  should  be  further 
extended  by  dredging  and  the  removal  of  bowlders. 

(6)  Eiohk^s  Pointy  3  miles  below  the  Suck,  has  now  the  least  width  in 
this  part  of  the  river.    Its  current  is  very  swift  and  troublesome.  More ' 
width  should  be  given  by  the  removal  of  projecting  bowlders. 

(7)  Boiling  Pot,  1  mile  further  down,  is  most  troublesome  at  high 
stages :  relief  can  only  be  had  by  widening  the  channel. 

(8)  BkUlet,  1  mile  below  Pot  Channel^  is  specially  bad  at  low  water,  a 
reef  from  left  bank  contracting  the  channel  and  causing  a  rapid  oar- 
rent.    Vessels  can  only  ascend  at  low  stages  by  the  aid  of  lines. 

The  low-water  channel  should  be  widened  by  removing  part  of  reef. 

(9)  The  Pan,  2  miles  below  Skillet,  the  last  of  the  mountain  obstrac* 
tions,  is  especially  difficult  at  high  wat^r,  a  projecting  point  on  the 
right  and  a  reef  immediately  opposite  causing  serious  contraction  on 
the  higher  stages.    Some  rock  excavation  is  needed. 

A  few  minor  shoals  between  the  mountains  and  Bridgeport  also  re- 
quire attention,  and  it  is  very  essential  that  an  instrumental  survey  of 
the  river  below  Chattanooga  be  made  as  soon  as  practicable,  in  order 
to  obtain  detailed  maps  of  all  the  obstructions,  together  with  a  com- 
plete profile  of  the  river,  so  that  estimates  can  be  revised  and  projecuj 
for  the  radical  improvement  submitted,  based  upon  the  necessary  and 
definite  data  that  can  only  be  thus  obtained. 

Oriprinal  estimates  of  cost  of  improving  the  Tennessee  River  below 

Chattanooga $4,133,000.00 

Modified  andincreased  in  1888 923,000.00 

Total  estimates 5,056,000.00 

Amoant  appropriated 2,958,000.00 

Amount  expended 2,957,377.2b 

Money  statement. 

July  1,  1887,  amount  avaUable $94,883.13 

July  1,  1888,  amoant  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1.1887 $90,880.76 

July  1,  1888,  outstanding  liabilities 3,379.65 

*  94.260.41 

July  1, 1888,  balance  available 622.72 

Amount  appropriated  by  act  of  August  11,  1888 250,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 250, 622. 72 
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f  AmoDDt  (eatimated)  required  for  completioa  of  existing  project $1, 848, 000. 00 

;  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 

{     1890 ..--:. 1,000,000.00 

Sobmitted  in  compliance  with  reqairements  of  sections  2  of  river 
L    andbarboractsof  18(}6andlB67. 


COIOMBRCIAL  STATISTICS. 

Tenneasee  Biver  above  Chattanooga  from  July  1, 1887,  to  June  30,  188-i. 


Articles. 

Quantities 

Brifk 

Cod 

number.. 

tons  . 

500,000 
32,000 
4.280 
1.447,955 
1,400 
84,000 
81,220 

Roar 

C*Ttn 

barrels. - 

boshelt.. 

H«T         

.............tons.. 

inm  oro  .......... 

do    .. 

LiT^lDck 

head.. 

Articles. 


Qaantities* 


Logs feetRM..  24,500,000 

Lumber do....'  1,024,000 

Merchandise pounds. .|  7,228,000 

Passengers number.  ;  52,870 

Sand   cubioyards..  6.445 

Shingles ,  120,000,000 

Wood cords..  (523 


Tennessee  River  below  Chattanooga  and  above  Muscle  Shoals  from  July  1,  1887,  to  June 

30, 1888. 


AHlolea. 


Brick number.. 

Cod tons.. 

Cotton bales.. 

Floor barrels.. 

Gfiin bushels.. 

Hij tons.. 


Quantities. 


23,000 
7.000 
6,720 
4,276 
235.411 
}»*1 


Articles. 


Lire-stock head.. 

Lumber feetRM.. 

Merchandise pounds. . 

Passengers number.. 

Sand cubioyards.. 


Quantities. 


76,<B4 

503,150 

14,999,620 

65,399 

2,300 


List  of  steam-boats  plying  on  Tennessee  Biver, 
ABOV36  CHATTANOOGA 


Kames  of  boats. 

Character. 

Length. 

Breadth. 

Depth. 

Tonnage. 

A.  0.  Henry 

Stem-wheel  .. 
....do 

145 

105 

130 

79 

112 

142 

180 

76 

142 

122 

100 

06 

04 

68 

60 

80.00 
19.00 
26.00 
15.00 
21.00 
31.06 
27.00 
13.00 
24.07 
28.00 
18.00 
17.00 
18.00 
12,00 
12.00 

3.02 
2.00 
4.00 
3.00 
3.00 
4.06 
8,08 
3.00 
8.08 
4.00 
8.05 
3.00 

aoo 

3.00 
2.00 

249.46 

ILH-Chft 

68.63 

R«kww)d              .- 

....do 

226.26 

MsyTillraan 

....do 

32.72 

Vater  Lflly 

.,..do 

14LJ7 

J.  C  Warner          

....do 

347.43 

W.  L,  DofffrAr  ...T ,T--, 

....do 

224.13 

ciifei^??!?.:::::;....:..//..:.......:.::.. 

....do 

31.30 

Dntoa                ............................ 

....do 

357  40 

P.bkkinaoa   '     

...do 

205.97 

Mm^?!?!^:::::::c:::::::::;:::.::::;:::;: 

....do 

14&42 

J.iLHaffhes 

....do 

180.16 

Pta£ol        ..:..:.....: 

....do 

160.36 

W.LNorUMi    ....... 

....do 

63.01 

TtJlSMOO                      .     ,  .  , 

....do 

44.32 

BBLOW  CHATTANOOGA  AND  ABOVB  MUSCLE  SHOALS. 


J.  H.  Johnson. 
B.C.Gonter  .. 

Dirie 

KV.Beed... 
Herbert ....... 

WjethCity  ... 


Stem-wheel. 

,..  do 

...do 

...do 

...do 

...do 


141.02 

23.00 

4.02 

153.00 

2&00 

4.00 

80.00 

19.00 

3.00 

66.00 

24.00 

3.00 

134.00 

27.00 

3.00 

120.00 

22,05 

4.00 

169.90 
565.84 
110.78 
111.25 
167.00 
265.06 


BELOW  MirSCLE  SHOALS. 

JahnOabert 

Stem-wheel... 
do 

250 
230 
206 
183 

47 
44 

40 
37 

6.00 
6.00 
5.06 
5.03. 

700 

W.T.Niabet 

425 

Clyde 

....do 

450 

City  «r  Florence       

....do   .  ..     . 

425 

W.  HChenr 

....do 

raSiifK^ 

....do 

'en0  88 ^101 
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A  A  2. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

This  stream  rises  on  the  western  slope  of  the  Blae  Ridge,  in  Kortfa 
Garolina,  and  enters  Tennessee  at  Paint  Bock,  aboat  121  miles  from  the 
month  of  the  river. 

The  French  Broad  unites  with  the  Holston  about  4^  miles  al)0?6 
KiK)xville,  thus  forming  the  Tennessee  Biver.  This  conclusion  is  now  gen- 
^*aUy  accepted,  Knoxville  being  constructively  placed  on  the  Tennessee 
by  the  legislation  making  appropriations  for  the  Tennessee  Biver. 

In  the  report  on  the  improvement  of  the  Tennessee  Biver  above  Cha^ 
tanooga  more  extended  comments  are  made  in  reference  to  this  matter. 

The  State  of  Tennessee,  in  1836,  appointed  commissioners  to  supeiiD- 
tend  the  improvement  of  Seven  Island  Shoals,  about  30  miles  below 
Dandridge,  which  makes  it  evident  that  the  French  Broad  Biver  re- 
ceived a  part  of  the  appropriations  of  the  State  for  improving  the  rivers 
forming  tJie  then  so-called  "  East  Tennessee  District" 

Some  work  by  the  State  was  also  carried  on  above  Dandridge^  for 
several  of  the  old  State  dams  in  this  section  of  the  river  were  utilued 
by  repairing  them  in  1881 ;  but  these  old  dams  generally  have  been  re- 
moved in  the  progress  of  work  under  the  present  project. 

An  examination  was  made  in  1870  and  report  rendered  in  1871.  A 
re-examination  in  Tennessee  was  ordered  by  Congress  in  1875,  ^^fcom 
the  Holston  to  Lcadvale." 

The  estimate  made  in  1871  was  resubmitted  with  the  report  of  187^. 

Below  Leadvale^ — mouth  of  the  Nolichucky  Biver — ^a  distance  of  00 
miles,  the  river  was  impeded  by  the  surface  obstructions  usually  found 
in  mountain  streams,  and  having  a  fall  of  about  1  foot  per  mile.  This 
section  is,  however,  exceptionally  beautiful,  being  broad  and  well 
adapted  to  navigation. 

From  the  mouth  of  Kolichucky  Biver  to  the  line  dividing  the  States 
of  Tennessee  and  Korth  Carolina,  a  distance  of  about  31  miles,  the  river 
is  not  susceptible  of  improvement,  except  by  slackwater  navigation  at 
a  cost  wholly  disproportionate  to  the  benefits  likely  to  accrue  to  its 
present  or  prospective  commerce. 

The  present  plan  therefore  limits  the  work  to  obtaining  a  good  navi- 
gable channel  sufficient  to  pass  steam-boats  not  drawing  more  than  2J 
feet  during  the  season  of  low  water  from  Lead  vale  to  the  mouth  of  tbe 
river.  This  to  be  effected  by  removing  bowlders,  snags,  overiiaDg- 
ing  trees,  etc.,  reducing  bars  and  reefs,  and  building  the  riprap  dams 
necessary  to  contract  the  water-way. 

Work  in  channel  and  on  dams  was  in  progress  at  the  close  of  tiie 
last  fiscal  year,  and  was  continued  until  October,  1887,  on  the  shoals  at 
Evans'  Island,  Fains'  Island,  Seven  Islands,  and  other  points. 


BzcaratioD,  cubic  yards. 

cabio  yards. 

I>ama»oiibio 
yards. 

Snagboata. 

Location. 

i 

i 

1 

1 

s 

a 

1 

1 

! 

"^1 

1 

S 

Fain  Island  Shoals 

7 

105 

800 

325 

1,404 
168 
154 

687 
420 
326 

788 
""*284* 

135 

806 

86 

4 

28 

5 

...... 

»   m 

300 

325 

n 

Total 

7 

105 

600 

650 

1,726 

1,333 

1.072 

477 

87 

6 

XV 
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As  a  matter  of  ecoaomy  io  oatlay  for  boats,  superintendence,  etc., 
active  operations  were  carried  on  in  connection  with  the  work  to  be 
done  on  the  Uppjer  Tennessee ;  therefore,  on  the  exhaustion  of  availa- 
ble funds  for  this  improvement,  the  working  force,  boats,  btc.,  in  charge 
of  Superintendent  B.  E.  Thacher,  were  dropped  down  to  Baker's  Shoals 
of  the  Tennessee  River,  near  Knoxville. 

The  commerce  of  the  French  Broad  Biver  is  considerable  and  rapidly 
increasing,  and  consists  of  logs,  lumber-rafts,  graii^,  shingles,  marble, 
sand,  and  general  merchandise. 

The  prospective  advantages  to  navigation,  as  well  as  present  benefits 
to  the  people  living  near  this  stream,  by  the  completion  of  the  projected 
work,  are  the  increase  of  transportation  facilities  for  the  products  of  the 
rich  agricultural  and  mining  regions  of  its  upper  waters,  by  the  obtain- 
ing of  a  safe  navigable  channel,  about  30  inches  deep  at  low  water,  below 
the  mouth  of  Nolichucky  Biver,  about  1  mile  above  Leadvale. 

The  improvements  •  already  made,  though  limited  and  incomplete, 
appear  to  give  satisfaction  to  the  raftsmen  and  boatmen  navigating  its 
waters. 

The  mineral  wealth  of  the  mountain  region  drained  by  this  river  and 
its  tributaries  awaits  the  completion  of  a  safe  and  economic  highway 
from  mine  to  market  to  aid  in  its  development. 

Should  the  river  and  harbor  bill  now  pending  in  Congress  become  a 
law,  any  appropriation  therein  for  this  work,  and  the  amount  herein 
asked  for,  can  be  profitably  expended  under  the  present  project  for  im- 
proving the  channel  below  Leadvale,  principally  by  channel  excavation 
and  the  building  of  wing-dams  necessary  to  contract  the  water-way. 
Active  operations  to  be  renewed  at  the  worst  shoals  obstructing  the 
lower  stretch  of  river,  reaching  from  Mill  Shoals  to  Bryant's  Shoals,  a 
distance  of  about  50  miles. 

Th6  estimate  of  cost  of  improvlDg  French  Broad  Kiver,  from  Leadvale  to 

mooth $150,000 

Amoant  appropriated 28,000 

Amount  expended 28,000 

Money  statement 

Julyl,  1887^  amoant  available -. $4,727.40 

July  1,  1^^,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $4,682.96 

July  1, 1888,  outstanding  liabilities 44.44 

4,727.40 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

I  Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 
Amount  thai  can  be  profitably  expended  i  n  fiscal  year  ending  June  30,1^90   30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


Commercial  statistics  from  July  1,  1887,  to  June  30,  1888. 


ArUclea. 


Qniin .' bnshelB. 

H»y tons. 

Lire  atoek hend. 

Logs feet  B.M. 

Loaber do... 


Qnantitiefl. 


108,380 

122 

370 

6,940,000 

1, 457, 000 


ArtiolcB. 


I  "Wood cords.. 

Marble cubic  yards.. 

Sand do 

Stone do... 

Merchandise u.. pounds. . 


Quantities. 


129 

4,200 

29.650 

6,400 

9, 140,  000 
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A  A  3. 

IMPROVEMENT  OF  LITTLE  TENNESSEE  RIVER,  TENNESSEE. 

This  river,  the  "  Tanuassee  "  of  the  aborigines,  and  "  Tennessee  ^  of 
the  early  settlers,  rises  in  the  Blue  Eidge,  flows  northwest  for  about  134 
miles,  and  enters  the  Holston  or  Big  Tennessee  near  Lenoir's,  about  47 
miles  below  Knoxville  and  142  miles  above  Chattanooga. 

Two  examinations  of  this  stream  as  the  "Tennessee  River"  were  au- 
thorized by  act  of  1874  from  above  "the  mouth  of  Holston  Eiver  to 
the  Ohilhowee  Mountains,  Tennessee,"  and  by  act  of  1875  "  from  the 
Chilhowee  Mountains  to  the  Georgia  line."  These  examinations  were 
made  in  October,  1874, and  August,  1875,  respectively: 

The  act  of  1881  provided  for  a  third  examination,  which  was  made  in 
November  of  that  year,  below  "  the  mouth  of  the  Tellico  Eiver,"  a  dis- 
tance of  about  13  miles,  and  upon  this  examination  the  present  project 
and  estimate^  are  based. 

The  obstructions  were  found  to  be  rock-reefe,  gravel- bars,  bowlders, 
snags,  etc.,  and  the  plan  of  improvement  adopted  was  to  remove  the 
surface  obstructions,  reduce  the  reefs  and  bars,  and  build  wings-dams 
where  necessary,  to  contract  the  water- way,  so  as  to  secure  a  navigable 
low-water  channel  40  feet  wide  and  2  feet  deep  below  the  mouth  of 
Tellico  River. 

Only  one  appropriation,  that  of  August  2, 1882,  $5,000,  has  been  made 
for  this  work;,  and  it  was  expended  to  advantage;  for  the  Report  of  the 
Chief  of  Engineers  for  1884  shows  that  "  the  work  done  is  very  highly 
spoken  of  by  river-men  and  others  interested  in  the  improvement,  and 
it  will  doubtless  satisfy  all  the  demands  of  commerce  when  completed 
according  to  the  present  plan." 

No  work  has  been  done  since  December,  1883,  and  from  its  character 
as  a  mountain  stream  the  improved  channel  would  be  found  on  exam* 
ination  to  be  much  obstructed  by  accumulated  snags  and  drift  brought 
down  by  floods  of  the  last  five  years. 

The  commerce  consists  principally  of  logs,  lumber,  grain,  and  general 
merchandise. 

The  "  commercial  statistics,"  herewith  submitted  were  collected  under 
the  direction  of  the  engineer  officer  in  charge,  but  they  by  no  means 
represent  the  entire  commerce  of  this  stream,  because  its  trade  seeks 
a  market  in  rafts  and  on  flat-boats,  consequently  making  it  very  dif- 
ficult to  obtain  complete  and  reliable  data. 

The  appropriation  herein  asked  for  ($10,000)  can  be  profitably  ex- 
pended in  removing  the  surface  obstructions  from  the  improved  chan- 
nel, and  in  continuing  the  improvement  by  building  wing-dams,  etc, 
as  projected. 

In  support  of  this  estimate  I  quote  from  my  report  of  last  year 
(1886-'87): 

The  prospective  advantages  as  well  as  present  benefits  to  navigation  by  continnhig 
tbe  proposed  improvement  to  completion,  are  the  securing  of  asafe,  navigable  chan- 
nel for  rafts  and  fiat- boats,  and  for  the  light-draagbt  steam-boats  plying  tbe  upper 
Tennessee,  the  lengthening  of  the  season  of  navigation,  and  the  diminishing  of 
danger  of  passage  during  tbe  *'  tides  "  caused  by  heavy  rains,  and  as  the  river  forms 
the  principal  highway  for  the  products  of  the  rich  agricultural  and  minera)  countrj' 
through  which  it  passes,  these  interests  would  be  greatly  developed  and  extended  by 
the  opening  up  of  an  improved  channel  for  a  safe  and  economical  line  of  transit  to 
the  business  centers  on  the  Tennessee. 

Estimate  for  improving  Little  Tennessee  River  below  mouth  of  Tellico  Eiver  $23,724 

Amount  appropriated 5,  OOO 

Amount  expended 5,000 
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Money  statement, 

r  Amonnt  ^estimated)  required  for  completion  of  existing  project $18, 724. 00 

I  Amocnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jone  30, 1890    10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     barbor  acts  of  1866  and  1867. 

Commercial  siatUiicsfrom  July  I,  1887,  to  June  30,  1888. 


Articlos. 

QasnUtiee. 

Articles. 

Qaaotitiea. 

OT«in 

....buBhele.. 
— pounds.. 

05.650 
085,000 

Logs...... 

Lumber.. 

.feet,B.M.. 
do.... 

2,740,000 
220.000 

A  A  4. 
IMPROVEMENT  OF  HIAWA8SEE  RIVER.  TENNESSEE. 

This  stream  rises  io  Georgia  on  the  western  slopes  of  theBlae  Bidge. 
Its  conrse  of  about  135  miles  is  nearly  at  right-angles  to  the  Tennessee, 
which  it  enters  72  miles  below  the  mouth  of  Clinch  Eiver,  and  38  miles 
above  Chattanooga. 

In  1830,  the  State  of  Tennessee  included  this  river,  in  the  East  Ten- 
Deesee  District,  as  worthy  of  improvement,  and  some  work  was  done  by 
Uie  State,  but  with  little  permanent  benefit  to  commerce. 

An  examination  and  estimate  of  cost  were  made  in  October,  1874, 
upon  which  the  present  plan  of  improvement  is  based.  The  estimate 
was,  however,  increased  in  1885. 

Light-draught  steam-boats  ascend  to  Charleston,  Tenn.,  about  20  miles, 
bat  the  head  of  navigation  for  rafts  and  fiat-boats  is  at  Savannah  Ford, 
^  miles  from  mouth  of  the  river. 

The  bridge  of  the  East  Tennessee,  Virginia  and  Georgia  Bailroad 
crosses  at  Charleston.  This  structure  has  no  draw  and  is  so  low  that 
when  the  river  is  at  a  good  boating  stage  even  the  smallest  steamboats 
are  unable  to  pass  through  its  spans. 

The  channel  obstructions  are  such  as  are  usually  found  in  mountain 
streams — ^rock-reefs,  gravel-bars,  snags,  and  overhanging  trees. 

The  present  plan  is  to  reduce  the  reefs  and  bars,  remove  bowlders, 
Roags,  etc.,  from  the  channel  and  build  the  wing  dams  necessary  to  ob- 
tain a  channel  40  feet  wide,  and  2  feet  deep  at  average  low  water  as  far 
as  Savannah  Ford. 

No  work  has  been  done  during  the  fiscal  year,  there  being  no  availa- 
ble funds. 

The  commerce  of  this  river  is  increasing,  and  consists  of  logs,  grain, 
and  general  merchandise,  the  grain  coming  to  market  on  fiat  and  keel 
boats  from  the  upper  waters  principally,  and  the  merchandise  on  small 
steamers  plying  below  Charleston  to  points;  on  the  Tennessee  Biver. 

The  prospective  advantange  to  navigation,  as  well  as  immediate  bene- 
fits to  the  community  by  continuing  the  work  to  completion,  are  the 
opening  and  maintaining  of  a  good  navigable  channel  at  ordinary  stages 
of  water  for  light-draught  steam-boats,  etc.,  to  Charleston,  and  for  flat- 
boats,  etc.,  to  Savannah  Ford. 

The  origiDal  estimate  of  cost  of  improviDg  HLawassee  RiveryTennessee,  was. . .  $20, 000 

IiM5rea8©dml685to 36,500 

Amount  appropriated 34,000 

Amoant  expended 34,000 
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Money  statement. 

Amount  appropriated  by  act  of  Augnsc  11, 1888 $1,000.00 


{Amount  (estimated)  required  for  completion  of  existing  project 1, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  It:^  and  1867. 

Commercial  statistics  from  July  1, 1887,  to  June  30, 1888. 


Articles. 

Qoantities. 

Articles. 

QnantitlM. 

Grain ba^eln.. 

Livestock Efead.. 

Hay tons.. 

181, 702 
760 
320 

Logs fe6t,RM.. 

Merchandise pounds.. 

1,300,000 
870,000 

A  A  5. 

IMPROVEMENT  OF  CLINCH  RIVER.  TENNESSEE. 

Tbe  Clinch  Eiver,  known  as  the  Fellissippi  by  the  first  explorers, 
rises  in  the  Cumberland  Mountains  in  southwestern  Virginia,  and  dis- 
charges its  waters  into  the  Tennessee  near  Kingston,  Tenn.,  having  a 
course  of  about  165  miles  in  Virginia  and  230  miles  in  Tennessee,  and 
draining  an  area  of  about  1,436  square  miles. 

In  1830,  1842,  and  subsequent  years,  the  State  of  Tennessee  made 
appropriations  for  improving  the  channels  of  her  navigable  rivers,  and 
in  1844  appointed  commissioners  to  direct  the  work  to  be  done  on  the 
Clinch  Eiver,  which  consisted  of  removing  snags,  gravel-bars,  loose  rock, 
and  building  wing-dams.  No  permanent  benefit  resulted  from  tiie  im- 
perfect work  done  by  the  State  under  the  loose  contract  system  adopted, 
and  several  of  the  dams  have  been  removed  as  obstructions,  and  others 
repaired  or  modified,  under  the  present  project. 

Within  the  limits  of  Virginia  some  money  has  also  been  expended  in 
improving  this  river  by  a  chartered  company,  though  that  State  has 
made  no  appropriation  for  that  purpose  so  far  as  known. 

The  appropriations  made  by  Congress  for  improving  this  river  pro- 
vide only  for  work  to  be  done  in  the  lower  section  of  230  miles,  that  is 
in  Tennessee. 

An  examination  of  this  stream  was  made  in  1875,  upon  which  the  ex- 
isting project  is  based,  consisting  in  the  removal  of  ledges,  rock-points, 
gravel-bars,  bowlders,  snags,  and  overhanging  trees,  and  building  rip- 
rap dams,  so  as  to  obtain  at  ordinary  low  water  a  channel-depth  of  2  feet 
from  the  mouth  to  Clinton,  about  70  miles,  and  1^  feet  from  Clinton  to 
Walker's  Ferry  (Haynes),  about  75  miles.  From  Walker's  Ferry  to  tbe 
Tennessee  State  line,  85  miles,  the  only  work  that  can  be  done  to  advan- 
tage is  to  reduce  the  rock-ledges  and  remove  bowlders,  etc.,  sufficient 
to  assist  flat-boat  navigation  during  the  so-called  '^ rain-tides.'' 

With  the  funds  appropriated  by  act  of  August  5, 1886,  active  opera- 
tions were  resumed  in  July  at  Cloud's  Shoals,  about  113  miles  firom 
mouth  of  river,  by  blasting  a  channel  through  the  ledges,  and  using  the 
rock  in  building  wing-dams. 

Cloud's  Shoals  are  about  1^  miles  long,  the  upper  part  being  very 
shallow,  and  rafts  or  flat-boats  were  liable  to  be  <^hung  up"  there  on  a 
falling  river;  but  absolute  loss  seldom  occurs. 


Digitized  by  VjOOQIC 


APPENDIX  A  A — EEPORT   OF   LIEUT.    COL.    BARLOW.      1607 

Seven  dams  have  been  built  at  this  obstruction — five  on  the  left  bank 
and  two  on  the  right  bank — ^aggregating  a  length  of  1,704  linear  feet. 

Dam  No.  1,  begun  in  1881,  was  extended  42  feet,  making  its  entire 
length  300  feet.  Total  length  of  dams  built  during  the  fiscal  year  at 
Cloud's  Shoals,  1,446  linear  feet. 

At  Hitche's  Shoals  the  old  dam  behind  the  island  was  removed  and  a 
new  dam  built  at  the  head  of  the  island. 

When  the  work  was  finished  at  Cloud's  Shoals  the  working  force 
moved  down-stream  18  miles  to  Hibb's  Shoals,  removing  en  route  fish- 
trap  dams,  loose  rock,  and  other  surface  obsC^uctions,  and  blasting  rocky 
points  from  ledges.  At  the  foot  of  Nelson's  Eddy  an  old  trap-dam  was 
partly  taken  out  by  removing  the  rock  from  the  left  to  the  right  wing  of 
the  dam,  conti*acting  the  water-way,  and  thus  assisting  low- water  navi- 
gation. 

Another  old  trap-dam  on  the  sand-bar,  about  amile  below,  was  re- 
moved, and  the  rock  used  to  build  a  wing-dam  just  below  the  bar. 

Near  Powell's  River  two  trap-dams  obstructing  the  channel  were  mod- 
ified by  removing  rock  from  one  wing  and  placing  it  on  the  other  wing 
of  Uiedams. 

At  the  month  of  Powell's  Eiver  a  new  trap-dam  was  found.  The  logs 
were  cut  out  and  the  rock  placed  on  right  wing  of  dam,  thus  assisting 
to  dear  the  channel  of  gravel,  etc. 

At  Hibb's  Shoals  the  obstruction  is  formed  by  three  bars  of  solid  rock, 
crossing  the  river  nearly  at  right  angles  to  the  current,  and  about  150 
feet  apart.  Here  the  river  is  about  4(K)  feet  wide ;  thereiore  a  rise  is  less 
advantageous  than  at  other  points  where  the  river  is  not  so  spread  out. 

On  account  of  the  reefs  a  ^'hang  up"  is  a  more  serious  matter  than 
at  Cloud's  Shoals,  for  the  rafts  usually  go  to  pieces  and  the  boats  sink. 

A  channel  150  feet  wide  was  blasted  through  the  reefs,  and  a  heavy 
dam  at  right  angles  to  the  current  was  built  up  to  a  height  of  4  feet, 
with  the  object  of  setting  back  the  water  on  the  reefs  above.  This  work 
is  left  incomplete,  the  available  funds  being  exhausted. 


Szoavation,  onbic 
yards. 

Qnarryinz. 
oabic  yards. 

-     Dams. 

Snag*boats. 

LooatioD. 

SoUd 
roek. 

Loose 
rock. 

Sand 

and 

graved 

Rip. 
rap. 

Skip, 
ping. 

Length 
incoDlc 
yards. 

Crib, 
feet. 

No.  of 

snags 

removed. 

Naof 
snags 
out  up. 

Naof 

trees 

topped. 

Cords  of 

drift 
removed. 

Clnid't  Shoals . 

371 

78 

05 

421 
286 

12 
38 

1,072 
237 

80 

wSm^SSm.: 

8 

5 

6 

28 

TbIaL.... 

871 

78 

95 

715 

60 

1,809 

80 

8 

5 

6 

20 

Awa  dood'a  Shoals  to  HlbVs  Shoals  (distance  18  miles) : 

Trm-dams  remored cubic  yards..    66 

VUE-tr^M  remored number..     8 

The  Clinch  Eiver  is  used  principally  for  the  passage  of  rafts  and  for 
fiat-boat  navigation  on  the  sudden  rises  or  "rain  tides"  common  to  the 
mountain  streams  of  this  section,  though  small  steam-boats  ascend  as 
Ugh  as  Clinton,  70  miles. 

At  Clinton  the  river  is  spanned  by  the  bridge  of  the  East  Tennessee, 
Virginia  and  Georgia  Bailroad  Company  (Ohio  and  Jellico  Division). 
This  bridge  is  of  four  unbroken  spans,  two  of  150  feet  and  two  of  120 
foot  each,  the  bottom  chord  being  about  51  feet  above  low  water. 
Boatmen  complain  that  the  piers  are  an  obstruction  to  navigation. 
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Exclusive  ofvthe  natural  barriers  of  rocky  ledges  and  gravel-bars,  the 
most  troublesome,  vexatious,  and  dangerous  obstructions  are  the  fish- 
trap  dams,  which  are  veritable  '^  traps,"  not  only  to  fish,  but  also  to  the 
boat  or  raft  that  unfortunately  strikes  them,  resulting  usually  in  the 
boat  being  sunk  or  the  raft  broken  up. 

These  '^traps''  and  fish-trap  dams  are  put  in  the  channel  during  the 
low- water  season,  and  are  always  located  where  the  fall  is  greatest  and 
the  water  shallowest;  and  as  they  are  put  in  when  boats  and  rafts  are 
not  running,  and  extend  entirely  across  the  river,  skill  and  foresight  can 
not  always  guard  against. loss,  for  it  is  unknown  to  the  river-men  how 
much  of  a  rise  is  necessary  to  pass  their  rafts  or  boats  over  in  safely. 

These  traps,  and  the  dams  also  when  necessary,  have  been  removed 
by  the  working  force  as  surface  obstructions  in  the  navigable  channel ; 
some  of  them  two  or  three  times. 

The  river-men,  as  a  class,  are  not  able,  financially,  to  bear  these  losses; 
hence  these  complaints.  The  owners  or  builders  of  the  traps  (fisher- 
men), as  a  class,  are  equally  as  poor;  and  if  judgments  of  compensatory 
damages  were  obtained,  they  would  have  little  real  value  to  the  losers 
of  boats,  etc. 

Apparently  the  laws  of  Tennessee  authorize  the  construction  of  these 
dams  in  the  navigable  waters  of  that  State,  e.  g.  : 

Acts  of  Tennessee,  forty-fourth  general  assembly,  1885,  chapter  49,  is 
an  ^<  act  to  amend  the  fish  law :" 

SscnoN  1.  Be  U  $n€teted  hy  the  general  aeeembly  of  tlte  State  of  Tenneeeee,  That  any 
persoa  who  is  a  citizen  of  this  State  may  catch  tish  by  means  of  any  trap,  box^  bas- 
ket, bait-net,  any  of  whose  meshes  or  openings  are  not  less  than  one  and  one-half 
inches  in  diameter,  in  any  str^m  of  this  State  as  far  as  navigable. 

Sbo.  2.  Be  it  further  enacted,  That  aU  laws  and  parts  of  laws  in  comfliot  with  the 
provisions  of  this  act  be,  and  are  hereby,  repealed. 

Ssc.  3.  Be  it  further  enactedf  That  this  act  t^ake  effect  from  and  after  its  passage,  the 
pnblic  welfare  requiring  it. 
Passed  March  20,  1885. 

J.  A.  Mansox, 
Speaker  of  the  House  of  Bepreeemtatwee, 
C.  R.  Bbrrt, 

Speaker  of  the  Senate, 
Approved  April  2, 1885. 

William  B.  Bats, 

Governor, 

This  appears  to  he  an  express  legislative  grant  to  fish  by  the  means 
specified  in  the  Clinch  Biver,  in  Tennessee,  ^'  as  far  as  navigable."  It 
is  conceded  that  a  piscary  may  be  granted  by  the  State  of  Tennessee, 
provided  the  frc^  nse  of  the  waters  ^r  purposes  of  navigation  and  com- 
mercial intercourse  be  not  interrnpted. 

It  would  appear  to  be  a  useless  expenditure  of  public  funds  in  the  im- 
provement of  Olinch  Bi  ver  to  remove  the  fish-trap  dams  during  one  year 
only  to  find  them  rebuilt  and  forming  serious  obstructions  for  the  next 
season's  operations.  Legislation  or  executive  action  is  certainly  de- 
manded sufficient  to  prevent  any  one  closing  or  obstructing  the  navi- 
gable channel. 

The  Clinch  Biver  is  the  great  highway  and  outlet  for  the  timber,  zinc 
ore,  and  other  products  of  tiie  rich  agricultural  and  mining  sections 
drained  by  this  stream  and  its  affluents,  exceeding  an  area  of  4,500 
square  miles,  there  being  no  railroad  readily  accessible  to  the  varied 
interests  of  its  upper  waters. 

The  people  of  the  Clinch  Valley  have  promptly  utilized  the  improve- 
ments already  made,  and  the  commerce  of  the  river  is  reported  as  rap- 
idly developing. 
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Freights  are  floated  to  a  market  at  Clinton,  Kingston^  Chattanooga, 
and  otber  points,  nsnally  on  the,  ^^  rain  tides  ^  or  sadden  rises,  in  flat- 
boats  manned  by  the  men  ow^ning  the  boats  and  cargo,  who  sell  any- 
liPhere  along  the  route ;  consequently  it  is  very  difficult  to  get  complete 
"  commercial  statistics,"  but  the  data  hereinafter  reported  are  only  a 
small  part  of  the  entire  commerce  of  this  stream. 

In  this  connection  attention  is  called  to  the  fact  that  the  report  of  the 
commerce  of  the  '^  Tennessee  Biver  above  Chattanooga ''  is  largely  made 
np  necessarily  of  the  aggregated  shipments  from  its  upper  tributaries. 

The  lumber  business  of  Chattanooga,  one  of  the  largest  industries  of 
that  city,  receives  the  greater  part  of  its  log  supply  by  way  of  the  Clinch 
River. 

It  is  this  tributary  commerce  of  the  minor  water- ways  that  increases 
80  heavily  the  commerce  of  the  main  streams. 

The  prospective  advantage  to  navigation  by  continuing  the  improve- 
ment to  completion  are  the  lengthening  of  the  season  of  navigation  for 
the  passage  of  rafts  and  boats  and  providing  a  safe  channel  at  ordinary 
low  water  of  2  feet  from  its  mouth  to  Clinton,  and  of  IJ  feet  from  Clinton 
to  Walker's  Ferry  (Haynes). 

Should  the  river  and  harbor  bill  now  pending  in  Congress  become  a 
law,  any  appropriation  therein  for  this  work,  and  the  amount  herein 
asked  for,  can  be  profitably  expended  in  completing  the  work  at  Hibb's 
Shoals,  and  in  continuing  the  improvement  at  Brushy  Bend  Shoals, 
Bletcher's  Shoals,  and  other  serious  obstructions,  and  in  clearing,  widen- 
ing, and  deepening  the  channel  below  Walker's  Ford,  as  provided  under 
the  existing  project. 

The  original  estimate  for  impToying  Clinch  Biver,  in  Tennessee,  w^as $26|  400. 00 

Increased  in  1885  to 50,000.00 

Amount  appiopriated 26,000.00 

Amount  expended 25,958.09 

Money  statement 

Jnlyl,  1887,  amount  available ^ |4,425.90 

Joly  1, 1888,  amoont  expended  dnring  fiscal  year,  exclusive  of 

lUbiUties  outstanding  Jnlyl,  1887 |4,313.15 

July  1, 1888,  outstanding  liabilities 70.84 

4,383.99 

Jolyl,  1888,  balance  available 41.91 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 041.91 

I  Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    19, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 

Commercial  BtaUaticafrom  July  1,  1887,  to  June  30,  1888. 


Articles. 

QoutttiM. 

ArtiolML 

Quantities. 

Grain buabels.l 

105,000 

30,000 

270,000 

Logs feetRM.. 

Merchandise pounds.. 

20,800,000 
125,000 

Cedw  posts number.. 

Lumber feetB.M.. 
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A  A  6. 
IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

The  Dack  "River  rises  in  the  plateaa  of  the  barrens,  near  the  center  of 
the  State  of  Tennessee,  and^  after  a  coarse  of  abont  250  miles,  enters  the 
Tennessee  Biver  14^  miles  above  Johnson ville. 

In  1846  the  State  of  Tennessee  soaght  to  improve  this  stream  by 
locks  and  dams,  granting  certain  franchises  to  the  Dack  Biver  Slack- 
water  Navigation  Company  for  that  purpose.  By  this  company  a  lock 
and  dam  were  bnilt  near  Golnmbia,  Tenn.,  abont  55  miles  above  Genter- 
ville,  bat  the  enterprise  was  abandoned  without  efifecting  any  perma- 
nent benefit,  by  reason  of  suits  for  damages  and  other  causes.  The 
company  was  perpetually  enjoined  in  1853  from  the  prosecution  of  the 
work  proposed,  and  the  charter,  it  is  thought,  expired  by  limitation  in 
1871. 

An  examination  from  the  mouth  of  this  river  to  Oenterville,  Tenn.,  a 
distance  of  68  miles,  was  made  in  September,  1879,  under  the  provisions 
of  the  river  and  harbor  act  of  that  year. 

The  obstructions  were  found  to  be  gravel-bars,  bowlders,  caving 
banks,  overhanging  trees,  and  numerous  snags,  logs,  and  trees  in  chan- 
nel. 

The  plan  adopted  was  to  remove  the  surface  obstructions,  reduce  the 
bars,  and  build  wing-dams,  so  as  to  secure  about  3  feet  of  water  during 
the  season  of  navigation,  from  four  to  six  months  of  each  year. 

Appropriations,  aggregating  $13,000,  were  made  for  this  work  by  acts 
of  June  14, 1880,  March  3, 1881,  and  August  2, 1882,  and  active  opera- 
tions were  begun  in  September,  1880,  and  continued  at  intervals  until 
December,  1882,  when  the  available  funds  were  exhausted. 

The  Annual  Beport  of  the  Ohief  of  Engineers  for  1883  states  that 
"  the  [Duck]  river  is  now  in  a  fair  navigable  condition  from  Oenterville 
to  its  mouth,^  ♦  •  •  and  "  that  the  improvement  accomplished  will 
answer  all  the  present  needs  of  comnferce  for  "  several  years  at  least," 
•    •    •    and  a  like  report  has  been  rendered  each  succeeding  year. 

No  examination  of  this  stream  has  been  made  since  the  work  was 
stopped,  and  though  the  channel  has  been  much  improved,  yet  ^'  the 
work  contemplated  by  the  existing  project  has  not  all  been  done  f  and 
from  the  character  of  the  stream  it  may  safely  be  stated  that  the  chan- 
nel needs  the  clearance  of  the  accumulated  snags,  logs,  etc.,  of  the  past 
six  years ;  and  that  a  small  annual  outlay  is  necessary  to  maintain  the 
benefits  secured  to  commerce  by  the  work  already  done.  Snags,  drift, 
trees  falling  into  channel  from  caving  banks,  etc.,  should  be  removed 
each  year  after  the  annual  floods.  An  examination  of  the  improved 
channel  is  desirable. 

The  commerce  of  Duck  Biver  consists  principally  of  corn,  peanuts, 
logs,  and  general  merchandise,  but  it  was  not  practicable  to  obtain  suf- 
ficient data  to  give  tabular  statistics. 

It  is  reported  that  about  60,000  bushels  of  com  and  15,000  bushels 
of  peanuts  are  shipped  annually. 

A  steam-boat,  the  Lucy  jBo&^rtoon— length,  90  feet;  width,  20  feet; 
tonnage,  82  tons — plies  regularly  upon  this  river. 

The  opening  to  commerce  of  hundreds  of  miles  of  the  navigable  wa- 
ters of  the  Tennessee  River,  by  the  near  completion  of  the  Muscle  Shoals 
Canal,  will  necessarily  increase  the  commerce  of  the  large  affluents  of 
that  river  and  develop  the  vast  resources  of  the  valleys  of  those  tribu- 
tary streams. 
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ImmeDse  deposits  of  iron  ore,  and  heavily  timbered  lands  are  found 
along  the  Dack  Eiver,  and  the  agricultaral  products  raised  in  its  valley 
are  by  no  means  small ;  therefore  the  amount  herein  asked  for  ($  LO.OOO) 
can  be  profitably  expended  in  clearing  the  channel  of  surface  obstruc- 
tions, thus  keeping  effective  the  work  already  done  as  indicated,  and 
in  (hurrying  to  completion  the  plan  of  operations  as  originally  projected, 
if  Congress  deems  it  advisable  to  complete  the  improvement. 

Estimate  for  improving  Dack  River,  Tennessee $35,718 

Total  amoont  appropriated 13,000 

Tota}  amount  expended 13,000 

Money  statement. 

I  Amount  (estimated)  required  for  completion  of  exist  ins;  project $22, 118. 00 
Amount  thatcan  be  profitably  expended  in  fiscalyoaronding  Jane30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  A  7. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY. 

The  Cnmberland  River  rises  in  Kentucky,  on  the  western  slope  of  the 
Cumberland  Mountains,  and  after  a  winding  course  of  about  700  miles, 
mters  the  Ohio  at  Smithland,  Ky. 

The  improvement  of  this  river  was  undertaken  by  the  States  of  Ken- 
tucky and  Tennessee  as  early  as  1830,  but  with  only  temporary  bene- 
ficial results.  Kentucky  made  appropriations  for  surveys  and  improve- 
ments of  the  river  within  its  borders,  and  Tennessee  passed  an  act 
establishing  a  board  of  internal  improvement,  appropriating  $60,000  for 
the  river  Ijdng  west  of  the  Cumberland  Mountains  and  east  of  Tennessee 
Kiver. 

In  1870,  Congress  authorized  a  survey  of  the  Cumberland,  from  the 
head  of  navigation  to  the  mouth  of  the  river,  and  upon  that  survey,  or 
rather  examination,  is  based  the  present  project  for  the  improvement 
below  Nashville,  the  estimates  therefor  being  increased  in  1884 ;  and 
upon  this  examination  is  also  based  the  project  for  the  work  done  since 
1876,  between  Nashville  and  the  foot  of  Smith's  Shoals,  until  the  adop- 
tion of  the  existing  project  for  improving  the  river  above  Nashville  by 
locks  and  dams. 

The  work  done  on  the  Smith's  Shoals,  extending  10  miles  above  the 
head  of  navigation  for  steam-boats  (Bumside,  Ky.),  was  based  on  a  sur- 
vey made  in  1875,  the  estimates  being  increased  in  1879. 

A  reconnaissance  of  the  Upper  Cumberland  above  the  falls  was  made 
in  1880. 

From  1832  to  1838,  Congress  made  five  appropriations,  aggregating 
the  sum  of  $155,000,  of  which  $20,000  has  been  applied  below  Nash- 
ville, and  $135,000  for  the  general  river. 

From  1838  to  1870,  no  appropriations  were  made  by  the  National 
Government  for  this  work. 

From  1871  to  1876,  inclusive,  twelve  appropriations  were  made,  aggre- 
^ting  the  sum  of  $676,000,  which  has  been  applied  to  improving  the 
river  channel,  above  and  below  Nashville,  upon  the  several  sections  as 
specified  and  provided  for  by  the  several  acts  making  the  appropria- 
tions. 
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l?he  obstructions  in  this  river  are  of  the  same  general  characte? 
throughout  its  course,  consisting  of  rock-ledges,  gravel-bars,  bowlders, 
snags,  overhanging  trees,  and  rapid  currents,  and  of  milldams,  above 
the  mouth  of  Jellioo,  Ky. 

The  methods  of  improvement  adopted  and  carried  out  have  been  to 
remove  surface  obstructions,  snags,  trees,  bowlders,  etc.,  reduce  the 
gravel-bars,  blast  a  channel  through  rock-reefis,  to  build  riprap  dams 
to  contract  the  water-way  where  deemed  necessary  to  secure  an  addi- 
tional channel  depth. 

(1)  BELOW  NASHVILLE  (ABOUT  192  MILES). 

This  section  of  the  Cumberland  is  navigable  from  I^ashville  to  the 
mouth  of  the  river  for  all  steam-boats  plying  upon  it  for  about  six  months 
in  each  year,  and  for  boats  drawing  not  more  than  3  feet,  from  six  to 
eight  months,  and  for  boats  of  about  16  inches  draught  the  entire  year, 
except  at  an  unusually  low-water  season,  when  the  mouth  of  the  river, 
at  Smithland,  Ky.,  is  seriously  obstructed  by  the  formation  of  sand- 
bars, the  volume  of  the  Cumberland  at  that  stage  being  insufficient, 
unaided,  to  effectually  scour  and  keep  open  the  Kentucky  Chute  of  the 
Ohio  to  the  deep  waters  of  that  river  below  Cumberland  Island. 

Work  was  in  progress  at  the  beginning  of  the  fiscal  year,  and  was 
continued  until  the  close  of  Deceml^r,  when  the  available  funds  being 
nearly  exhausted  and  inclement  weather  setting  in,  active  operations 
were  entirely  suspended,  and  the  boats  with  the  other  engineer  property' 
were  towed  to  Mill  Creek  and  moored  in  care  of  watchmen. 

Operations  were  carried  on  by  two  working  parties,  with  snag-boats, 
quarter-boats,  etc. 

The  channel  was  worked  from  JSfashville  to  the  mouth  of  the  river, 
clearing  the  channel  of  snags,  loose  rock,  overhanging  trees,  etc. 

The  work  of  channel  excavation  and  building  of  wing-dams  was  con 
tinned  at  Harpeth  Shoals,  Tennessee,  and  Line  Island  Shoals  and  Gat. 
lin  Shoals,  Kentucky,  etc. 


LocaUty.. 

Quantity. 

Locality. 

Qoantilj. 

Han^tb  Shoals: 

Kiprap dam  required  . .  cubic  yards . . 

Bnub  pbiced  in  dam cords.. 

Willows  planted  in  dam  ..number. . 
Line  Island: 

Rip-rap  dam  built  ...  .cubic  yards. . 

Rip-rap  stone  quarried do — 

Brush  placed  in  dam cords — 

524 
i 

lot  ■ 

3,612  i 
3,815 
6 

Gatlin  Shoals : 

Rip-rap  dam  built — cubic  yards. . 

Riprap  stone  quarried  do — 

At  various  points  on  lower  river : 

Loose  stone  taken  from  channel, 
cubic  yards  .  ...•...>  .......... 

1.764 
1.471 

IS 

Snags  removed number. . 

Orerbanging  trees  cut do — 

517 
1,068 

An  improved  channel  at  the  most  dangerous  obstructions,  and  a 
lengthened  season  of  navigation  has  been  secured  below  Nashville. 

The  commerce  of  the  lower  river  consists  principally  of  grain,  tobacco, 
lumber,  coal,  iron,  general  merchandise,  and  passengers,  and  forms  an 
important  link  in  the  great  chain  of  the  Mississippi  system,  reaching 
out  after,  and  supplying  facilities  for,  water  communication  between 
the  great  river  cities  of  the  West,  Northwest,  and  Southwest  and  the 
entire  valley  of  the  Cumberland  River  and  its  tributaries. 

The  reduction  or  falling  oj5  of  river  business  during  this  fiscal  year  is 
duo  to  the  unusually  low  water  of  the  fall  of  1887  and  spring  of  1888, 
combined  with  the  short  crops  in  grain,  etc. 
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Explanatory  of  the  worl^  done  and  to  be  done,  I  repeat  the  statement 
iu  the  Annaal  Beport  of  last  year  (1887) : 

From  IS^  to  the  present  time  the  work  done  below,  Nashville  has  been  simply  to 
clesr  the  channel  oi  surface  obsixnctions ;  to  improve  from  time  to  time  some  of  the 
worst  shoals,  and  thas  to  secure  safety  to  the  life  and  property  afloat  during  a  length- 
ened season  of  navigation;  but  as  Congress  has  already  provided  for  a  radical  im- 
provement of  the  river  above  Nashville  by  a  system  of  locks  and  dams,  beginning  with 
aloek  at  the  lower  Nashville  Island,  it  may  reasonably  be  anticipated  that  the  section 
below  Nashville  will  ultimately  form  a  part  of  a  complete  system  of  canalization,  to 
the  advantage  of  navigation  and  the  general  interests  of  the  Lower  Cumberland,  the 
rlTer  forming  the  highway,  and  in  many  cases  the  only  means  of  transit  for  persons 
aod  property,  between  the  villages  and  towns  scattered  along  its  lower  course. 

In  the  pending  river  and  harbor  bill,  provision  is  made  for  a  survey 
of  the  "  Lower  Cumberland  Elver  from  Nashville  to  mouth,  to  ascertain 
if  necessary  to  establish  locks  and  dams,"  which,  if  it  become  a  law,  will 
provide  for  an  urgent  need,  that  of  a  systematic  survey  of  the  Lower 
Cumberland,  as  stated  in  the  next  preceding  paragraph. 

The  diflSculty  of  entering  the  mouth  of  the  Cumberland  Eiver  at  low 
water,  caused  by  the  forming  of  shoals  in  the  Kentucky  Chute  of  the 
Ohio,  is  a  very  serious  one,  and  the  Chief  of  Engineers,  on  April  28, 
1888,  constituted  a  Board  of  Engineers  "  for  the  purpose  of  considering 
and  recommending  a  plan  for  the  improvement  of  the  navigation  at  the 
mouth  of  the  Cumberland  Eiver."  This  Board  met,  visited  the  mouth 
of  the  Cumberland,  and  reported,  but  at  this  writing  the  official  action 
of  the  War  Department  is  awaited  upon  the  recommendations  and  plans 
of  the  Board. 

In  general  terms,  the  improvement  suggested  by  the  Board  was  the 
construction  of  a  pile  and  brush  dam  with  crib  superstructure,  at  an 
estimated  cost  of  about  $130,000,  to  which  must  necessarily  be  added 
the  cost  of  protecting  the  bank  of  the  Cumberland  Island  from  erosion. 
With  the  report  of  the  Board  was  transmitted  an  explanatory  state- 
ment by  the  engineer  officer  in  charge  of  the  work  of  improving  Cum- 
berland Eiver,  having  in  view  the  making  of  the^report  more  clear  and 
complete,  as  a  representation  of  the  matter  from  the  stand-point  of  the 
navigation  and  commercial  interests  of  the  Lower  Cumberland. 

This  statement  suggests  that  authoritative  action  be  had  establishing 
the  exact  locale  of  the  mouth  of  the  Cumberland,  and  also  invites  atten- 
tion to  the  possible  necessity  of  rebuilding  the  so-called  Cumberland 
Dam,  and  closing  the  Dog  Island  Chute  of  the  Ohio  in  order  to  give  the 
needed  relief  at  the  mouth  of  the  Cumberland. 

Ko  work  has  been  done  at  the  mouth  of  the  river  since  1884,  and  some 
advantage  was  obtained  temporarily  by  dredging  and  construction  of 
brush-dams,  but  the  conditions  now  are  practically  what  they  were 
when  work  was  begun  in  1881,  supplemented  by  the  tendency  to  scour 
along  the  Kentucky  shore,  and  thus  causing  considerable  caving  of  the 
left  btmk,  and  consequent  riparian  damage. 

The  funds,  $10,000,  as  the  item  now  stands  for  improving  Cumber- 
land Biver  below  Nashville,  that  will  be  available,  should  the  pending 
river  and  harbor  bUl  become  a  law,  are  altogether  inadequate  where- 
with to  begin  any  radical  improvement  of  the  mouth  of  the  river,  if  the 
needs  of  tiie  entire  Lower  Cumberland  receive  any  proper  consideration 
in  the  division  of  the  appropriation. 

Any  funds  that  may  be  available,  and  the  amount  herein  asked  for, 
<an  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1890, 
ia  continuing  the  work  of  removing  snags  and  other  surface  obstruc- 
tions from  the  channel  of  the  lower  river,  and  continuing  the  improve- 
ments at  Gatlin  Shoals,  and  the  most  serious  obstructions  below 
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Gatlin  Island ;  also,  to  commeDce  the  radical  improvement  of  the  month 
of  the  river  nnder  such  plan  as  may  be  hereal'ter  adopted ;  and  basing 
the  expense  of  the  proposed  work  upon  the  estimate  of  the  Board  of 
Engineers,  already  submitted,  the  estimates  of  cost  for  a  radical  im- 
provement under  the  existing  project  are  necessarily  modified  and  in- 
creased by  the  sum  of  $160,000. 

The  original  estimate  of  cost  of  improying  the  Camberland  River  below 

NashviUe,  as  modified  in  1884 $348,000.00 

Increased  in  1888  by 150,000.00 

Total  estimates 498,000.00 

Amount  appropriated 255,000.00 

Amoont  expended 254,858.35 

Money  statement 

July  1, 1887,  amount  available (11,350.60 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 |11,005.58 

July  1,  1888,  outstanding  liabilities 203.43 

11,209.01 

July  1, 1888,  balance  available 141.65 

Amount  appropriated  by  act  of  August  11,1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 141. 65 

{Amount  (estimated)  required  for  completion  of  existing  project 233, 000. 00 
Amountthatcanbeprofitably  expended  in  fiscalyearendmg  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(II.)  ABOVE  NASHVILLE  337  MILES— FB03I   NASHVILLE    TO    HEAD  OF 

SMITH'S  SHOALS. 

The  Cumberland  Eiver  is  navigable  to  Point  Btirnside,  Kentucky, 
327  miles,  for  steam-boats  drawing  not  more  than  3  feet,  from  four  to 
six  months  of  each  year,  and  for  boats  of  greater  draught  from  two  to 
three  months. 

•From  Nashville  to  mouth  of  Caney  Fork  River  (Carthage,  118  miles), 
the  river  is  navigable  for  steam-boats  of  2J  feet  draught,  from  six  to 
eight  months,  and  for  those  of  greater  draught  four  or  Ave  months. 
Steam-boats  of  light  draught  can  ascend  toBurkeville,  238  miles  above 
Kashville,  for  from  five  to  seven  months,  and  larger  ooats  four  or  five 
months. 

A  survey  was  made  in  1883,  and  estimates  and  report  submitted  in 
1884,  providing  for  a  complete  system  of  locks  and  dams  from  Kashville 
to  head  of  Smith's  Shoals. 

The  act  of  July  5, 1884,  appropriated  $50,000  for  an  improvement  to 
be  made  in  accordance  with  the  provisions  of  Ex.  Doc  129,  Senate, 
Forty-eighth  Congress,  first  session,  which  provides  that  the  locks 
"should  be  about  60  feet  wide  and  250  feet  between  miter-sllLs,  though 
perhaps  smaller  dimensions  would  answer  the  purpose.'' 

By  act  of  August  5, 1886,  Congress  appropriated  $75,000  for  this  work 
of  canalization,  specifically  providing  for  "  commencing  with  the  lock 
at  or  near  the  lower  island  at  Nashville." 

Map  of  the  sites  of  the  proposed  lock  and  dam  abutment,  together 
with  plans  for  the  construction  of  the  loct  and  dam,  have  been  sob- 
mitted  to  the  Chief  of  Engineers  and  approved,  the  lock  dimensions  be- 
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ing  280  feet  long,  53  feet  wide,  having  walls  26  feet  high,  with  4  feet  of 
water  on  lower  and  6  feet  on  upper  miter-silL 

Surveys  were  made  and  observations  recorded  of  the  current  veloci- 
ties at  site  of  Lock  No.  1,  to  ascertain  the  proper  height  of  lock-walls 
above  the  permanent  dam,  and  soundings  made  and  mapped  for  3,500 
feet  below  Pagers  Branch. 

A  snrvey  was  also  made  and  water-gauges  established  from  Hermit- 
s' Eeef  to  the  lock-site,  a  distance  of  about  18  miles,  thus  satisfacto- 
rily determiaing  the  height  to  which  the  dam  of  Lock  Ko.  1  should  be 
carried — 13  feet  above  low-water  mark— and  thus,  also,  showing  that 
the  site  of  Lock  No.  2  of  the  system  will  be  in  the  vicinity  of  Beck's 
Ripple,  about  14  miles  above  Lock  No.  1. 

On  the  upper  mitersill  of  the  lock  5  feet  of  water  is  secured  while 
the  dam  is  perfect,  but  the  crest  of  any  dam  is  subject  to  many  contin- 
gencies, so  that  provision  is  made  whereby  if  its  height  be  reduced  1 
foot  by  abrasion  or  other  cause,  the  required  4  feet  of  channel  depth 
will  still  be  maintained. 

Congress  having  provided  by  act  approved  April  24, 1888,  for  the  pur- 
chase or  condemnation  of  the  land  necessary  for  the  site  of  lock,  abut- 
ment, and  keeper's  dwelling,  as  soon  as  title,  approved  by  the  Attorney- 
General  of  the  United  States,  can  be  obtained  to  the  lands  required 
work  will  be  begun  constructing  coffer-dam,  excavating  lock-pit,  build- 
ing keeper's  dwelling  (to  be  used  as  an  offtce  and  store-house  during 
the  progress  of  the  work),  quarrying  and  cutting  stone,  and  laying 
masonry  of  the  lock;  this  work  will  be  done  by  contract,  provided  rea- 
sonable bids  are  made  therefor. 

As  stated  in  my  last  annual  report  (1887),  "an  act  to  give  consent 
to  the  purchase  by  the  United  States  of  such  lands  as  may  be  required 
for  sites  for  lock  and  dam,  etc.,  at  or  near  the  lower  island  at  Nashville, 
and  to  grant  cession  of  the  jurisdiction  over  said  lands,"  was  approved 
hy  the  governor  of  the  State  of  Tennessee  March  22, 1887. 

An  examination  of  the  lock-site  shows  that  the  excavation  for  the 
lock-pit  will  be  in  solid  rock,  estimated  at  10,700  cubic  yards.  This  ex- 
cavation is  necessarily  costly,  but  the  excavated  stone  will  be  stored 
and  finally  placed  in  the  permanent  dam.  It  may  also  be  found  possible 
to  utilize  a  portion  of  the  rock  in  situ  as  a  part  of  the  bank-wall  of  the 
lock,  thus  materially  reducing  the  item  of  expenditure  for  dam  and  lock 
masonry. 

Active  operations  were  carried  on  during  the  months  of  August,  Sep- 
tember, October,  and  fTovember,  clearing  the  channel  from  Burksville 
to  Nashville  of  snags  and  other  surface  obstructions,  excavating  rock 
and  gravel,  extending  and  repairing  riprap  dams,  etc. 
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The  commerce  of  the  Upper  Cumberland  is  shown,  in  part,  by  the 
accompanying  statistics. 

The  prospective  advantage  to  the  commerce,  as  well  as  present  bene- 
fits to  the  community,  are  the  extension  of  the  lower  river  trade  to 
points  above  Kashville,  as  fast  as  the  locks  can  be  completed  and  util- 
ized and  for  the  upper  river  the  opening  up  of  a  cheap  and  safe  means 
of  transportation  for  the  almost  unlimited  mineral  and  forest  resources 
of  the  Upper  Cumberland  Valley. 

A  steamboat  line  is  operating  between  Bnrksville  and  the  head  of 
navigation — Burnside,  independent  of  the  Kashville  trade. 

It  is  deemed  advisable  to  repeat  the  recommendation  of  the  last 
annual  report — 

That  the  section  of  river  from  Burnside  to  the  Kentucky  State  line  has  olaims 
for  immediate  improvement  quite  as  great  as  those  on  the  XM>rtio]i  directly  above 
Nashville. 

The  facilities  for  carrying  on  the  improvement  from  Pdint  Bomside  are  equal  if 
not  superior  to  those  at  Na^ville. 

Stone  for  locks,  of  excellent  quality,  can  be  found  near  at  hand,  while  all  other 
supplies,  especially  iron,  can  be  obtained  via  Cincinnati  rapidly  and  at  the  lowest 
X)08sible  cost. 

These  considerations  lead  to  the  su^^estion  that  it  may  be  advisable  to  subdivide 
the  Cumberland  River  above  Nashville,  from  Nashville  to  head  of  Smith's  Shoals, 
Kentucky,  and  the  appropriations  for  its  improvement  into  three  sections : 


i 


(1)  In  Tennessee,  above  NashviUe 130 

2)  In  Kentucky,  below  Point  Burnside 197 

3)  At  Smith's  Shoals .«. 10 

The  cost  of  locking  and  damming  Smith's  Shoals  is  estimated  at 
$875,000,  which  forms  a  part  of  the  present  project  and  estimates. 

(See  Report  of  Chief  of  Engineers,  1882,  page  1 862  et  seq.,  Senate  Ex. 
Doc  No.  132,  Forty-seventh  Congress,  first  session,  and  Senate  Ex.  Doc. 
No.  129,  Forty-eighth  Congress,  first  session.) 

The  amount  available,  if  the  pending  river  and  harbor  bill  become  a 
law,  and  amoant  herein  asked  for,  can  be  profitably  expended  in  com- 
pleting Lock  No.  1  at  lower  Nashville  Island,  and  in  procuring  sites  for 
and  construction  of  Lock  No.  2,  near  Beck's  Eipples,  about  14  miles 
above  Lock  No.  1 .  Also,  if  the  plan  herein  recommended  to  carry  on 
work  in  two  sections — the  upper  one  being  in  Kentucky — be  approved, 
to  procure  site  and  begin  the  upper  lock  of  the  series,  about  4  miles  be- 
low Burnside,  Ky.,  near  Waitsborough. 

Estimate  for  improving  Cumberland  Biver  from  Nashville  to  head  of 

Smith's  Shoals $4,077,922.00 

Amount  appropriated ^ 125,000.00 

Amount  expended 54,424.20 

Money  statement 

July  1, 1887,  amount  available $77,611.19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 $6,408.93 

Julyl,  1888,  outstanding  liabilities 626.46 

7,035.39 

Julyl,  1888,  balance  available 70,575,80 

Amount  appropriated  by  net  of  August  11,1888 200,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889  % 270, 575. 80 

r  Amount  (estimated)  required  for  completion  of  existing  project 3,752,922.00 

I  Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 

{      1890 800,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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(m).  CUMBERLAND  RIYER  ABOVE  MOUTH  OF  JELLICO,  KENTUCKY,  110 

MILES. 

The  conditions  and  estimates  pertaining  to  this  section  of  tiie  Gam- 
berland  Biver  remaining  unchanged  since  last  report,  the  report  and 
recommendations  therein  are  resubmitted : 

This  section  was  examined  in  1880,  and  an  estimate  submitted  for  its 
improvement  to  Cumberland  Ford  (Pineville),  the  project  being  to  give 
safe  navigation  for  about  four  months  in  the  year. 

An  appropriation  of  $10,000  was  made  for  this  section  in  1881,  and 
ia  the  following  year  $5^000  was  added,  and  this  appropriation  (1882) 
remains  in  the  Treasury. 

The  chief  obstructions  are  gravel-bars,  snags,  and  eleven  mill-dams. 

Until  the  dams  are  bought,  either  by  voluntary  agreement  or  by  con- 
demnation, it  appears  to  be  impracticable  to  do  any  further  work  on 
this  section. 

A  descriptive  list  of  these  dams  is  given  in  the  Annual  Eeport  of  the 
Chief  of  Engineers,  1883,  pages  1491, 1492. 

In  September,  1886,  a  circular  letter  was  sent  to  each  of  the  owners 
of  the  dams,  asking  for  the  lowest  price  at  which  the  dam  would  be 
sold,  vesting  a  good  title  in  the  United  States. 

Beplies  were  received  from  nine  of  the  eleven  owners. 

The  estimated  values  as  given  in  the  report  of  1883  equal  $15,250. 

The  lowest  price  asked  in  1886  for  the  nine  dams  was  $15,710,  to  which 
add  the  estimated  value  of  Dams  Kos.  6  and  9,  no  reply  having  been 
received,  $1,350,  making  a  probable  voluntary  valuation  of  $17,060, 
which  appears  to  be  reasonable. 

The  charter  granted  by  the  State  of  Kentucky,  April  24, 1882,  to  the 
Cumberland  Eiver  Improvement  Company  to  build  locks  and  dams, 
condemn  mills,  collect  tolls,  etc.,  referred  to  in  report  of  Chief  of  En- 
gineers, 1884,  page  1649,  was  repealed  by  act  approved  January  24, 1884. 

Should  Congress  not  determine  to  continue  the  improvement  by  the 
necessary  legislation,  having  in  view  the  voluntary  purchase  or  con- 
demnation of  these  miUdams,  I  would  respectfully  recommend  that 
the  balance  be  made  available  tor  expenditure  upon  the  *^  Cumberland 
River  above  IS'ashville." 
Estimate  for  improyiDg  the  Camberland  Biver  above  the  mouth  of  Jellico, 

Kentooky $50,000 

AmooDt  appropriated 15,000 

AffioantezpeDded 10,000 

Money  statement, 

Jnly  1,1887,  amoant  available $5,000 

July  1,1888,  balance  available 6,000 

(  Amooot  (estimated)  required  for  completion  of  existing  project 40. 000 

<  Sabmitted  io  compliance  with  requirements  of  sections  2  of  river  and  har- 
{    bor  acts  of  1866  and  1867. 

'     COMMKfiCIAL  STATISTICS. 

Cumberland  Biver,  helow  Kashville,  from  July  1,  1887,  io  June  30,  1888. 


▲rtioles. 


Brick number.. 

Cflfcl tons.. 

n«w Urrels.. 

^TiiB bushels.. 

W tons.. 

litwi ......do.... 

LiTestork head.. 

'^wqpfters number.. 

ENG88 ^102 


Qoantities. 


3,300 

6.823 
409.536 

243 
3.384 

701 
S,607 


Articles. 


Salt barrels. 

Tobacco pounds. 

Wood cords. 

Lumber feetB.M. 

Logs •. do... 

Sand onbio  yards . 

Merchandise pounds. 


Qoantities. 


6,110 

5,888,600 

17.600 

5.805,000 

3, 115, 000 

5.830 
0, 777, 400 
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List  of  steam-hoata  plying  on  Cumberland  River  below  Nathville. 


Names  of  boats. 

Length. 

Broadth. 

Depth. 

ToDnAge. 

J.P.BroaiUard 

165 
162 
130 
)00 
149 
165 
100 
100 

3t 
32 
28 
22 
29 
31 

22 

4.05 
3 

467 

B  S.Rbea 

203 

T.ShiTer 

127 

JalienGracey.. 

$1 

J.  H.  HiUmnn 

281 

E.  G.  RacoD 

400 

Ja«.R.Skiles 

41 

£.  T.Hollman 

81 

COMMERCIAL  STATISTICS. 

Cumberland  River ^  above  Nashvillet  from  July  1,  1887,  to  June  30,  1888, 


Articles. 

Quantities. 

Articles. 

Quaatltles. 

Brick nnmber.. 

10.100 

79 

11,148 

56,516 

104 

182 

2.689 

8,569,000 

Logs feetB.  M.. 

Pasaengers number.. 

Sand cubio  yards.. 

Salt barrels.. 

Tobacco pounds.. 

Wood cords.. 

24.7W.000 
13,463 

Coal tons . . 

Nlonr barrels  - . 

80.830 

Grain bushels.. 

Hay tons.. 

Iron do... 

Live-stock head.. 

Lumber feetB.  M.. 

4,754 

730 
5,843,000 

List  of  sleam-boats  plying  on  Cumberland  River  above  Noikville, 


Names  of  boats. 


Length. 

Breadth. 

Depth. 

149 

30 

149 

SO 

149 

28 

149 

27 

146 

22 

85 

20 

3  1 

140 

22 

3 

149 

30 

4 

Tonnage. 


Bam  P.  Jones. 
John  Fowler.. 
Matt.  F.  AUe? 
H.  K.  Bedford 

Crusader 

J.  D.  Curter  . . 

Pearl 

Wm.  Porter  . . 


St9 

237 
245 
139 
186 
45 
31 
168 


special  report  of  lieutenant-colonel  j.  w.  barlow,  corps 
of  engineers,  submitting  plan  and  estimate  for  lock  at 
or  near  the  lower  island,  at  nashville. 

Engineer  Office,  U.  S.  Army, 

Chattanooga,  Tenn.^  January  28,  1887. 

General  :  Eeferring  to  Department  letter  of  November  17,  relating 
to  the  application  of  the  appropriation  of  $75,000,  made  at  the  last 
session  of  Congress  for  improving  Gamberland  Biver,  Tennessee  and 
Kentucky,  continaing  improvement  above  Nashville  with  a  view  to 
secnre  in  the  channel  a  depth  of  4  feet,  commencing  with  the  lock  at  or 
near  the  lower  island  at  Nashville,  I  have  the  honor  to  report  as  fol 
lows: 

Presented  herewith  are  drawings,  as  desired,  showing  the  plan  and 
cross*section  of  the  proposed  lock  and  dam,  and  a  map  of  the  proposed 
site,  inclading  adjacent  land  on  each  side  of  the  river,  a  part  of  which 
is  required  for  construction  purposes  and  a  keeper's  dwelling. 

The  lock  is  designed  to  be  50  feet  wide  and  250  feet  long  between 
miter-sills,  and  to  have  an  extreme  lift  of  12  feet.  These  dimensioDs 
were  determined  after  much  investigation  and. a  number  of  conversa- 
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tions  with  steam-boat  men  and  others  interested  in  the  navigation  of 
the  river. 

Agenerai  impression  seemed  to  prevail  that  a  lock  even  smaller  wonid 
satisfy  the  requirements,  as  the  steamers  now  in  use  are  less  than  150 
feet  in  length  and  not  over  30  feet  in  breadth ;  that  the  tows  wonId 
generally  be  broken  in  passing  the  locks  unless  the  latter  were  built  of 
sach  large  si^e  as  to  greatly  delay  the  whole  project  of  improvement. 

While  agreeing  with  this  view  of  the  queston  to  a  certain  extent,  I 
think  it  would  be  well  to  adopt  a  look  of  medium  size,  so  as  to  provide 
for  possible  future  modification  in  the  construction  of  vef^els.  The 
dimensions  adopted  will'  take  in  any  single  vessel  that  is  likely  to  nav- 
igate this  river,  and  will  accomodate  the  two  boats  now  in  use  with  two 
and  probably  three  ordinary  barges  at  one  lockage. 

This  lock,  although  a  part  of  the  system  of  upper-river  improvement, 
being  located  below  Nashville,  must  be  consider^  also  in  relation  to  the 
navigation  of  the  lower  river,  and  as  a  greater  depth  than  4  feet,  as  pro- 
vided in  the  bill  for  the  upper  river,  may  at  some  time  be  demanded  for 
the  lower  river,  I  deem  it  proper  to  recommend  that  this  lock  be  so  built 
that  it  shall  have  5  feet  of  water  over  the  miter-sills. 

The  question  of  lift  has  been  carefully  considered,  since  the  cost  of 
the  entire  system  will  depend  largely  upon  it  as  well  as  the  conven- 
ience of  navigation. 

By  decreasing  the  number  of  locks,  and  correspondingly  increasing 
the  lift,  we  lessen  the  cost  of  construction,  but  we  also  shorten  the  pe- 
riod of  open -river  navigation,  which  on  this  river  is  of  considerable  im- 
portance. Should  the  dams  throughout  be  constructed  about  II  feet 
high,  vessels  would  be  able  to  pass  over  them  safely  from  30  to  60  days 
of  each  year ;  much  higher  dams  than  11  feet  would  necesssitate  using 
the  locks  nearly  the  entirely  season  and  would  also  require  excessively 
high  lock- walls. 

The  dam  designed  for  the  first  lock  will,  acccording  to  Mr.  Turrill's 
survey  made  in  1883,  submerge  to  a  depth  of  4  feet  all  obstructions  in 
the  river  as  far  up  as  the  Hermitage  Eeef,  a  distance  of  18  miles,  which 
place  affords  an  excellent  site  for  another  lock  and  dam. 

In  Mr.  Turrill's  report  upon  this  survey  the  lift  of  this  lock  below 
NashviUe  is  placed  at  6.5  feet,  but  I  am  inclined  to  believe  that  he  had 
in  mind  at  that  time  the  construction  of  a  dam  still  lower  down  which 
wonld  raise  the  water  at  this  point  about  4  or  5  feet,  and  thus  reduce 
the  lift  and  avoid  a  considerable  excavation  which  1  find  necessary  to 
gain  the  desired  depth  for  the  lock-chamber. 

With  dams  11  feet  high  and  assuming  a  depth  of  1  foot  of  water 
above  the  crest,  the  extreme  lift  of  the  locks  will  be  12  feet ;  the  total 
fell  of  the  river  from  Point  Bumside  to  Na8h^ille  being  223  feet,  the 
number  of  locks  required  will  not  exceed  twenty.  The  lock  now  to  be 
boilt  will  be  located  near  the  north  shore  of  the  river,  which  here  pre- 
sents a  bold,  rocky  front,  and  will  be  so  adjusted  as  to  economize  as  far 
M  possible  tne  necessary  excavation  and  embankment.  The  former,  be- 
^g  largely  rock,  will  be  kept  as  small  as  practicable. 

Excellent  fossiliferous  limestone,  suitable  for  lock-walls  has  been 
found  on  the  river  within  a  distance  of  15  miles  and  negotiations  are  in 
progress  for  obtaining  quarry  privileges. 

Inferior  stone  suitable  for  the  dam  can  be  obtained  much  nearer  the 
site. 

A  land  company  at  iSTashville  has  recently  acquired  control  of  most  of 
the  land  on  the  north  bank  of  the  river  in  the  immediate  vicinity  of  the 
lock-site,  including  that  marked  as  belonging  to  Mr.  Nance. 
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The  president  of  this  compaDy  Dr.  Pierce,  of  iN'ashville,  stated  that 
his  company  would  be  pleased  to  donate  to  the  United  States  for  lock 
purposes  such  land  belonging  to  the  company  as  might  be  required. 

The  ownership  of  lands  on  the  borders  of  the  river  extends  only  to 
low  water,  the  bed  of  the  stream  must  therefore  be  public  property.  It 
would  be  desirable  to  accept  from  Dr.  Pierce  the  ground  shown  on  the 
map  as  the  ^^Kance  Stable  lot,"  containing  1^  acres.  This  would  be 
quite  suitable  for  keeper's  dwelling. 

The  river  front  of  this  piece  of  land  is  not  as  long  as  the  lock,  and  the 
location  determined  upon  places  about  100  feet  of  the  lock  upon  the 
land  belonging  to  the  Page  heirs,  a  good  title  to  which  is  said  to  be  very 
difficult  to  obtain,  as  the  heirs  are  widely  scattered. 

If  it  is  found  impracticable  to  obtain  title  to  the  Page  land  it  is  possi- 
ble to  move  the  lock  downstream  a  sufficient  distance  to  avoid  this 
land  and  take  in  the  necessary  additional  front  upon  the  adjoining  prop- 
erty on  the  other  side  of  the  Nance  lot,  a  title  to  which  can  be  acquired 
from  the  land  company. 

Upon  the  opposite  side  there  will  be  no  difficulty  in  acquiring  title  to 
the  necessary  ground  for  the  terminus  of  the  dam — the  compensation 
can  be  readily  adjusted. 

Accompanying  are  estimates  in  detail  of  the  cost  of  the  proposed  lock 
and  dam  based  upon  the  best  information  obtainable. 

It  is  believed  that  a  timber  dam  filled  with  stone  can  be  constructed 
at  somewhat  less  cost  than  solid  masonry,  but  in  view  of  the  convea- 
ienoe  of  obtaining  good  stone  near  at  hand  and  its  more  permanent 
character  the  latter  method  is  deemed  most  advisable. 

I  would  recommend  that  the  work  be  done  by  hired  labor  and  the 
materials  purchased  either  by  contract  or  in  open  market,  as  may  be 
found  more  expedient,  rather  than  by  letting  out  the  whole  work  by 
contract,  for  the  following  reasons: 

(1)  This  being  the  first  of  a  large  number  of  locks  and  dams  to  be 
built  on  this  river,  I  think  it  would  be  well  to  acquire  in  this  way  the 
necessary  data  in  regard  to  the  quality  of  material  to  be  found  in  the 
vicinity  and  the  legitimate  cost  of  doing  the  different  classes  of  work 
i*equired,  so  that  if  thought  proper  to  contract  in  the  future  more  intel- 
ligent estimates  can  be  made  than  is  now  possible. 

(2)  The  experience  had  upon  the  Tennessee  Kiver  with  contract  work 
was  not  such  as  to  commend  that  method,  and  it  is  very  doubtful  if  it 
would  prove  more  satisfactory  on  the  Cumberland. 

As  it  is  desirable  to  begin  work  under  this  project  at  an  early  day  I 
would  recommend  that  the  necessary  legislation  to  acquire  title  to  sach 
land  as  may  be  required  for  a  site  for  the  lock  and  dam,  keepei^s  dwell- 
ing, and  other  purposes  in  connection  with  this  work  be  had  during  this 
session  of  Congress. 

In  this  connection  consideration  is  asked  to  my  separate  letter  of  this 
date  to  the  Chief  of  Engineers  upon  this  subject. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
lAeut,  Col.  of  Engineers, 
Brig.  Gen.  J.  C.  Duanb, 

Chief  of  Engineers^  U.  8.  A. 
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I 

ISnHATB  OF  COST  OV  LOCK  AND  DAM  FOR  THK  CUMBERLAND    RIVER    AT    THE  SITE 
SELECTED  BELOW  NASHVILLE. 

The  prices  are  based  on  contract  rates  previoasly  obtained  for  locks  on  Mussel  Shoals 
Oanal. 

Co$i  of  lock. 


AjBOUBt. 

Cottper 
cubic  yard. 

Total. 

MaflonTylAid: 

Cntstono 

Cubic  yards. 
2,350 
270 
7.209 
3,276 
0,550 

$t3.50 

10.00 

6.00 

2.00 

.50 

•31. 725 

Rook&oed 

2,700 

Rabble 

43,254 

Szc«Tmtloii 

0,550 

Finfnv 

4,775 

Total  cost  ofleok 

80,004 

A<t4<M>il^r-4ain^m>0fpftt  fit^lO 

6,000 

Total 

05,004 

COST  OF  DAM. 

Feet 

Length  of  dam  of  masonry 435 

Average  height 16 

Width  at  base 12 

Width  at  crest 5 

Hatter  eqaal  on  up  and  down  stream  sides.    This  dam  will  have  a  coefficient  of  sta- 
bility for  still  water  of  abont  4. 

Amount  of  masonry onbio  yards..    2,191 

Cost  per  cnbic  yard |8 

Total.: ^17,528 

Its  constmotion  wonld  reqnire  900  linear  feet  of  coffer-dam^  at  $10 $9, 000 

Total  esHmaie. 

Cost  of  lock  and  coffer-dam $95,094 

Cost  of  dam  and  coffer-dam 26,52H 

Iron  and  steel  lock-gates ^ 6,000 

Riprapping  bank 2,000 

MsQeavering  appliances 1,000 

Site  and  qnarry  privileges  (estimated) 3,000 

Contingencies 13,262 

Total  cost 145,884 


letter  teansmitting  eepobt  of  boabd  of  engineers. 

United  States  Engineer  Office, 

Detroitj  Mich.^  April  6, 1887. 

Sir  :  I  have  the  honor  to  traDsmit  herewith  the  report  of  the  Board 
of  Engineer  Officers  constituted  by  paragraph  1,  Special  Orders  Ko.  43, 
headquarters  Corps  of  Engineers,  March  12, 1887,  "  to  examine  and  re- 
port upon  the  plan  and  estimate  for  a  lock  at  or  near  the  lower  island 
at  Nashville,  for  improving  Cumberland  River,  Tennessee  and  Ken- 
tacky,  submitted  by  Lieut.  Col.  John  W.  Barlow,  Corps  of  Engineers." 

The  Board  having  recommended  material  modifications  of  the  plans, 
the  estimates  submitted  by  Colonel  Barlow  are  not  applicable,  and  new 
plans  with  new  estimates  will  necessarily  have  to  be  prepared. 
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As  to  the  difierence  of  opinion  in  regard  to  the  dimensions  of  the 
proposed  lock,  the  majority  of  the  Board  believe  that  those  given  by 
them  sbonld  be  adopted. 

All  their  past  experience  teaches  that  the  requirements  of  commerce 
have  demanded  enlargement  of  the  projects  originally  submitted. 

In  this  case  the  majority  have  deemed  it  judicions  to  pass  at  once  to 
the  dimensions  adopted  on  other  like  works.  They  attach  no  impor- 
tance to  the  opinions  of  the  river  navigators  touching  this  question,  as 
these  very  men  would  be  the  first  to  build  larger,  and  therefore  pro- 
portionally more  economical,  boats,  and  then  blame  the  engineers  for 
having  failed  to  provide  sufficient  accommodation. 

The  papers  referred  to  the  Board  are  herewith  respectfuUy  returned, 
the  tracings  being  in  a  separate  package. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoB, 
lAeut  Ool.  of  Engineers^ 
Senior  Member  of  the  Board. 

The  Chief  of  Engineers,  U.  8.  A. 

r  First  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  29, 1887. 
Bespectfnlly  submitted  to  the  Secretary  of  War. 
The  views  of  the  Board  are  concurred  in  by  this  office  and  are  rec- 
ommended for  approval. 

J.  C.  DUANE, 
Brig,  Gen.,  Chief  of  Engineers. 

[Second  indorsement] 

War  Department,  Augmt  2, 1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

Samuel  Hodgkins, 

Acting  Chief  Clerk. 


report  of  the  board  of  engineers. 

(Jnited  States  Engineer  Office, 

Chattanooga^  Tenn.,  March  30,  1887. 

The  Chief  of  Engineers,  U.  S.  A. : 

General  :  The  Board  of  Engineers  convened  by  Si)ecial  Orders,  Xo. 
43,  Headquarters  Corps  of  Engineers,  Washington,  D.  C,  March  12, 
1887,  having  visited  the  proposed  site  and  carefully  examined  and  dis- 
cussed the  project  of  Lieutenant-Colonel  Barlow  for  a  lock  and  dam  at 
Lower  Nashville  Island,  Cumberland  Biver,  has  the  honor  to  submit 
the  following  report. 

In  its  conclusions  the  Board  has  been  guided  by  the  following  gen- 
eral considerations : 

A  dam,  if  practicable,  should  rest  against  the  upper  buttress  of  its 
lock,  so  as  to  have  the  whole  length  of  the  lock-chamber  in  the  lower 
pool. 
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Looks  shoald  be  pat  as  far  into  the  bank  as  possible  in  order  to  secare 
the  longest  possible  spill.  This  condition,  liowever,  is  not  imperative 
at  localities  where  the  width  of  the  river  is  sufficient  to  give  a  spill 
greater  than  the  average. 

The  locks  on  the  Cumberland  River  are  assumed  to  be  specially  in- 
tended for  the  development  of  the  coal  traffic  of  the  Upper  Cumberland. 
To  handle  this  traffic  economically  the  locks  should  be  large  enough  to 
take  in  a  full  tow  with  tow-boat  at  one  lockage.  For  the  present  it  is 
deemed  best  to  assume  as  the  ordinary  tow  one  tow-boat  and  three 
barges.  It  is  assnmed  that  whatever  be  the  present  size  of  Cumberland 
River  coal  barges,  they  will  ultimately  be  mswle  to  conform  to  the  stand- 
ard size  in  use  on  the  Ohio  and  Great  l^anawha  rivers,  which  is  130  feet 
long  and  25  feet  wide.  Two  barges  abreast  will  then  require  a  width  of 
lock  of  52  feet.  The  length  of  tow-boat  that  will  probably  be  used  for 
sneh  fleets  will  be  25  feet  wide  and  150  feet  long  over  all.  It  is  there- 
fore evident  that  the  available  length  of  the  proposed  lock  should  be 
280  feet.  This  length  is  the  distance  between  the  springing  lines  of  the 
upper  miter- wall  and  the  upper  end  of  the  lower  gate  recesses. 

The  guards  of  all  locks  should  be  such  that  the  fall  over  the  dam  at 
the  epoch  of  the  submergence  of  the  lock- walls  will  not  exceed  1  foot 
when  the  discharge  of  the  river  for  that  stage  is  at  its  maximum.  If 
possible,  withont  too  great  cost,  the  walls  should  be  high  enough  to  re- 
daoe  this  fall  to  0  inches.  To  ascertain  this  height  definitely  the  maxi- 
mnm  discharges  of  the  river  for  such  stages  should  be  determined  by 
observation. 

The  lifts  of  dams  should  be  from  10  to  12  feet,  experience  having 
^own  that  these  are  the  best  lifts  in  practice.  The  lowest  dam  of  the 
series  should  have  such  a  height  as  to  secure  the  standard  lift  in  case 
another  dam  should  be  built  below  it. 

DETAILS  OP  LOCKS. 

It  is  recommended  that  the  inner  walls  of  the  lock,  including  the  lower 
side  of  the  upper  miter- wall,  be  built  without  batter. 

The  angle  between  the  gates  when  shut  should  be  140^,  correspond- 
ing to  a  miter  angle  of  2(P. 

The  tops  of  the  lock-gates  should  be  even  with  the  lock  walls  in  or- 
der to  permit  the  use  of  the  lock  to  the  last  moment. 

The  gates  should  be  made  as  thin  as  possible,  so  as  to  avoid  under- . 
pressures  tending  to  pull  up  the  miter  sills.  The  same  object  ma^  be 
attained  by  permitting  the  gate  to  extend  partly  over  the  sill  when  shut, 
hot  it  is  believed  that,  for  locks  of  the  width  recommended,  gates  of 
soffident  thinness  can  be  obtained  by  making  them  solid  for  about  half 
then*  height. 

It  is  recommended  that  the  wooden  sill  against  which  the  gates  close 
be  made  at  least  two  inches  higher  than  the  miter- wall,  so  as  to  act  as 
a  goard  for  the  masonry. 

The  Board  would  recommend  that  the  question  of  the  material  for 
the  gates  should  be  left  open  for  the  present  until  the  results  of  ex- 
perience with  iron  gates  on  other  rivers  be  more  clearly  ascei^tained. 
Meanwhile  they  recommend  that  the  gate  recesses  be  bnilt  for  wooden 
ITates,  as  such  recesses  will  answer  for  either  kind. 

The  method  of  maneuvering  the  gates  should  be  left  to  the  local  en- 
gineer. 

The  upper  miter-sill  should  be  placed  1  foot  below  normal  depth,  so 
as  to  permit  the  pool  level  to  be  reduced  1  foot  without  affecting  naviga- 
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tion.  Such  reduction  is  often  desirable  in  order  to  repair  the  comb  of 
the  dam. 

The  Board  recommends  that  the  walls  be  built  without  counterforts. 

The  two  walls  should  have  equal  strength,  but  the  coping  of  the  land 
wall  may  be  made  narrow.  The  top  width  of  the  river  wall  should  be 
from  6  to  7  feet. 

A  drainage  culvert  with  open  joints  is  recommended  behind  the  land 
wall  to  carry  off  land  water.  Great  care  must  be  used  to  seal  it  against 
any  flow  of  water  from  the  upper  pool. 

From  2  to  4  recessed  ladders  are  recommended  for  the  lock-chamber, 
for  the  convenience  of  raftsmen  and  for  the  safety  of  life^ 

It  is  recommended  that  some  cheap  form  of  movable  dam  be  placed 
across  the  head  of  the  lock  for  use  in  case  of  accidents  to  the  upper 
gates  or  valves. 

The  method  of  filling  and  emptying  the  lock  is  approved.  It  is  rec- 
ommended that  the  engineers  have  the  option  of  filling  the  lock  through 
inlets  under  the  .upper  miter  sill  in  case  he  should  so  elect. 

Movable  gratings  should  be  placed  above  all  valves. 

A  guide-crib  should  be  built  on  the  upper  extension  of  the  river  wall 
to  a  distance  of  about  100  feet,  depending  on  local  circumstances. .  Be- 
tween this  guide-crib  and  the  lock-wall  should  be  a  drift  gap  10  feet 
wide  and  at  least  6  feet  deep.  At  the  upper  end  of  the  crib  should  be  a 
pier-head  about  5  feet  higher  than  the  body  of  the  crib,  with  a  slope  on 
the  upper  side  to  ward  off  drift. 

In  case  the  land  wall  of  the  lock  is  extended  up  and  down  stream  by 
crib-work,  as  is  customary,  the  upper  and  lower  wing-walls  should  be 
at  right  angles  to  the  land  wall,  with  rounded  comers.  In  case  no  such 
cribs  are  built  the  wing- walls  should  be  flared  so  as  to  guide  boats  into 
the  lock. 

The  surface  of  the  ground  back  of  the  land  wall  of  the  lock  should  be 
paved  to  a  depth  of  from  10  to  12  inches,  the  pavement  extending  up 
the  slope  to  the  highest  flood  level,  or  to  the  top  of  the  bank  if  below 
flood  level. 

DETAILS  OF  ABUTMENTS. 

As  a  rule  the  abutments  should  be  carried  to  a  height  of  about  5  feet 
above  the  tops  of  the  lock- walls  and  they  should  be  built  in  the  bank 
far  enough  not  to  act  as  spurs  or  jetties  in  time  of  flood.  The  masonry 
work  should  be  extended  down-stream  to  a  distance  of  at  least  60  feet 
below  the  lower  side  of  the  dam ;  but  the  top  need  not  be  carried  to 
full  height  beyond  a  point  half-way  between  the  crest  and  the  foot  of 
the  dam.  Beyond  this  it  can  descend  rapidly  in  steps  to  a  height  of 
from  4  to  8  feet  above  the  low- water  line  below  the  dam,  dex>ending  on 
the  lift  This  abutment  should  be  continued  at  least  100  feet  further 
by  crib-work  as  high  as  the  lowest  step  of  the  masonry. 

DETAILS  OF  DAMS. 

It  is  recommended  that  the  dams  be  built  of  timber  like  those  that 
have  been  in  successful  use  on  either  the  Monongahela  or  Kentucky 
rivers.  In  order  to  secure  greater  tightness,  and  in  view  of  the  cheap- 
ness of  stone  at  the  locality,  the  Board  would  recommend  that  the  engi- 
neer in  local  charge  have  authority  to  add  a  masonry  or  concrete  dia- 
phragm or  a  wall  on  the  upper  side  of  the  upstream  breast  in  case  be 
should  consider  such  an  addition  advisable. 
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LOCATION  OF  LOOK  AND  DAM  AT  LOWER  NASHVILLE  ISLAND. 

The  location  proposed  by  the  engineer  in  charge  is  approved  in  gen- 
eral, with  the  recommendation  that  a  change  of  400  feet  in  either  di- 
rection be  anthorized  in  case  more  detailed  examinations  shonld  make 
it  desirable.  In  the  opinion  of  the  Board  the  axis  of  the  lock  should 
be  so  placed  as  to  preserve  a  clear  approach  to  the  lock  from  either 
direction  of  at  least  400  feet. 

A  depth  of  4  feet  on  the  lower  miter-sills  of  the  general  system  of 
locks  and  dams  is  in  accordance  with  the  reqairements  of  the  river  and 
barbor  act.  The  project  submitted  to  the  Board  contemplates  a  depth 
of  6  feet  on  the  lower  miter-sill  of  the  lock  at  Lower  Nashville  Island. 
The  Board  think  that  such  a  depth  is  unadvisable  in  this  lock,  because 
it  has  an  open  river  below  it.  The  existing  low- water  depth  in  the  open 
river  is  2  feet,  but  efforts  will  be  made  to  increase  this  depth  by  guiding- 
dikes  and  channel  excavation.  Inasmuch  as  experience  on  other  rivers 
indicates  that  it  is  improbable  that  this  open  river  depth  can  be  in- 
creased beyond  4  feet,  and  in  order  to  avoid  the  construction  and  maneu- 
Yering  of  unnecessarily  heavy  lower  gates,  the  Board  recommend  that 
the  level  of  the  lower  miter-sill  of  the  lock  in  question  be  placed  at  4 
feet  below  low  water.  Should  other  dams  be  built  below  Nashville,  and 
a  greater  depth  be  desired,  it  can  readily  be  obtained  by  suitable  regu- 
lation of  the  dam  next  below. 
Bespectfully  submitted, 

O.  M.  PoK, 

Lieut.  Col.  of  Engineers. 
Wm.  B.  Mbbbill, 

Lieut.  CoL  of  Engineers. 
H.  E.  Waterman, 
First  Lieut,  of  Engineers^ 
Recorder. 

While  I  agree  with  most  of  the  foregoing  conclusions  and  recommen- 
dations, I  do  not  think  it  either  necessary  or  desirable  to  enlarge  the 
size  of  the  lock  as  suggested.  It  is  not  probable  that  the  same  boats 
used  in  the  coal  trade  on  other  rivers  will  be  used  above  ISTashville,  and 
rivermen  most  interested  in  the  navigation  of  the  Cumberland  say  that 
50  feet  by  250  feet  will  be  large  enough,  as  the  largest  barges  they  now 
have  are  20  feet  by  100  feet  and  those  they  expect  to  use  will  not  ex- 
ceed 24  feet  by  120  feet.  They  have  no  tow-boats,  and  will  not  prob- 
ably use  any  that  are  larger  than  24  feet  by  130  feet. 

While  uniformity  is  a  desirable  thing  in  such  matters,  I  do  not  think 
it  would  be  just  to  those  most  interest^  in  the  development  of  the  coal 
trade  on  the  Cumberland  Eiver,  to  build  larger  locks  than  they  desire, 
especially  as  it  would  delay  and  increase  the  cost  of  the  work. 

Under  the  most  favorable  circumstances  it  will  take  several  appro- 
priations as  large  as  those  usually  made  to  build  enough  locks  and 
dams  to  enable  the  work  to  be  of  any  considerable  advantage  to  com- 
merce. 

As  to  ^<  details  of  locks  and  dams,''  I  would  consider  the  recommen- 
dations of  the  report  merely  as  suggestions  to  the  engineer  in  charge  of 
the  work  rather  than  as  modifications  of  his  plans,  and  I  would  respect- 
fully recommend  that  he  be  authorized  to  make  such  changes  of  details 
as  may  be  found  desirable  during  the  progress  of  the  work. 

As  to  location  and  lift  of  the  first  lock,  I  concur  in  the  recommenda- 
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tions  of  the  Board,  but  for  other  locks  the  lift  should  be  such  as  to  se- 
cure good  sites  for  all  the  locks,  eveo  if  the  lift  in  some  cases  should 
exce^  the  limit  mentioned. 

Respectfully  submittedy  W.  E.  King, 

Major  of  Engineers. 


MOUTH  OF  THE   CUMBERLAND  BIYER. 

I 

Engineer  Office  U.  8.  Army, 
Chattanooga^  Tenn.j  April  17, 1888. 

Sir  :  In  compliance  with  request  contained  in  Department  letter  of 
the  12th  instant,  I  have  the  honor  to  present  the  following  report  upon 
the  present  condition  of  navigation  at  the  mouth  of  the  Cumberland 
River. 

The  last  survey  or  special  examination  at  this  locality  was  made  in 
December,  1884.  At  that  time  navigation  had  been  improved  by  the 
construction  of  two  spur-dams  and  channel  excavations,  in  compliance 
with  the  recommendation  of  the  Board  of  Engineers,  which  made  a  re- 
port under  date  of  September  30, 1881. 

The  object  of  the  dams  seems  to  have  been  to  close  at  low  water  the 
channel  between  Cumberland  Island  and  the  tow-head,  and  deflect  the 
current  through  the  channel  along  the  Kentucky  shore.  This  work  was 
beneficial,  as  but  little  complaint  was  heard  during  the  next  three  sea- 
sons. But  the  works  as  constructed  have  not  proved  entirely  success- 
ful, late  reports  showing  that  the  channel  has  again  been  divided,  and 
a  portion  of  the  current  passes  to  the  right  of  the  tow-head  along 
Cumberland  Island.  It  is  also  reported  that  the  left  channel  has  been 
obstructed  by  the  caving  of  the  Kentucky  bank.  To  this  cause  is 
probably  due  the  deflection  of  a  portion  of  the  current  to  the  right  of 
the  tow-head  which  the  dams  were  intended  to  prevent. 

The  Board  of  Engineers,  in  their  report,  recommended  for  temporary 
relief  the  scraping  or  dredging  of  the  bottom,  and  the  brush  and  stone 
dams  above  referred  to,  and  also  advised  a  detailed  survey  upon  which 
to  base  a  permanent  improvement.  The  survey  was  made  under  Major 
King's  direction,  but  I  find  no  record  of  any  permanent  plan  of  improve- 
ipent  based  upon  it,  and  no  record  of  any  further  consideration  of  the 
subject  by  the  Board. 

It  appears  from  its  history  that  this  improvement  has  always  been 
a  difScult  question  on  account  of  its  peculiar  relation  to  the  Ohio  River, 
the  obstructing  shoal  being  actually  in  the  south  or  Kentucky  Chan- 
nel of  the  Ohio,  and  more  than  a  mile  below  the  mouth  of  the  Cumber- 
land. At  an  early  period  this  channel  was  the  best  navigable  channel 
of  the  Ohio,  made  or  kept  so  by  a  dam  in  the  Ohio  Eiver  above  Cum- 
berland Island,  and  recommended  by  Captain  Delafield  in  1833,  the 
object  of  the  dam  as  stated  by  him  being  "to  throw  the  low-water  chan- 
nel to  the  left  of  the  island  to  avoid  a  shoal  bar  near  the  lower  point  of 
the  island." 

Under  more  recent  projects  for  the  improvement  of  the  Ohio,  this 
dam  has  been  removed,  for  the  reason  as  stated  by  Colonel  Merrill,  that 
<'  the  dam  has  failed  to  secure  the  result  indicated  as  there  has  always 
been  a  bad  bar  at  the  foot  of  Cumberland  Island."  It  seems  probable 
that  this  is  the  identical  bar  which  Captain  Delafield,  by  carrying  the 
channel  to  the  left  of  Cumberland  Island,  intended  to  avoid  rather 
than  to  remove. 

This  improvement  seems  to  be  one  of  joint  importance  to  the  two 
rivers,  and  if  a  plan  can  be  devised  which  by  improving  the  Kentucky 
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Ohanoel  of  the  Ohio  as  was  originally  intended,  and  thus  the  obstrac* 
tions  to  navigation  in  both  rivers  overcome,  it  would  seem  more  desira- 
ble to  carry  oat  such  a  plan  than  to  improve  the  two  channels  under 
separateplans. 

Under  present  conditions  since  the  removal  of  the  Cumberland  Island 
Dam  the  supply  of  water  in  the  Kentucky  Channel  of  the  Ohio  is  not 
sufficient  ts  give  the  needed  scour  on  the  bar  near  the  foot  of  the  island. 
It  is  manifest,  therefore,  that  one  of  two  methods  must  be  employed  to 
produce  permanent  improvement  First,  to  rebuild  the  dam  at  head  of 
Camberland  Island  and  make  this  the  navigable  channel  of  the  Ohio  as 
was  designed  in  1833  j  or,  second,  to  improve  the  channel  for  the  needs  of 
the  Cumberland  navigation  only,  by  constructing  a  low- water  channel 
through  the  bar  suficiently  contracted  to  insure  its  being  kept  open  by 
the  effect  of  scour  from  the  Cumberland  River  alone. 

A  further  examination  of  the  locality  to  ascertain  the  changes  that 
have  occurred  since  th'^  last  survey  will  be  necessary  to  prepare  a  com- 
plete project  for  either  plan  of  improvement,  but  from  information  now 
at  hand  it  is  estimated  that  the  sum  of  $20,000  can  be  profitably  ex- 
pended in  continuing  work  under  the  existing  project,  and  would  in- 
cfaide  repairing  and  extending  the  dams  now  considerably  damaged,  ' 
dredging  on  the  bar,  and  such  shore  protection  as  may  be  necessary  to 
prevent  the  banks  from  caving,  the  latter  being  in  addition  to  the  ex- 
isting project,  and  in  accordance  with  tbie  second  plan  above  mentioned. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Limt  Col.  of  Engineers, 

Chief  op  Engineebs,  U.  S.  A. 

(Fint  iiidor«eiftent.| 

Oppiob  Chief  op  Enoineebs, 

TJ.  8.  Abmy, 
April  20,  1888. 

Bespeetfully  submitted  to  the  Secretary  of  War. 

In  view  of  the  statement  within  made  by  Lieut.  Col.  J.  W.  Barlow, 
Goips  of  Engineers,  in  reference  to  the  difficulties  which  arise  as  to  the 
best  method  to  be  adopted  for  the  improvement  of  the  navigation  at  the 
Cumberland  Biver,  where  it  joins  the  Ohio  Kiver,  it  is  deemed  advisable* 
that  the  subject  be  referred  to  a  Board  of  Engineers,  to  consider  and 
recommend  a  plan  of  improvement  which  will,  as  far  as  practicable,  pro- 
vide for  the  interests  of  navigation  of  both  these  rivers,  and  I  have  ac- 
oordiogly  to  recommend  that  a  Board  be  convened  for  the  purpose,  to 
consist  of  the  following-named  officers  of  the  Corps  of  Engineers,  viz : 
Lieut  Ool.  William  E.  Merrill,  Lieut.  Col.  John  W.  Barlow,  and  Maj. 
AlexandeF  Mackenzie,  with  Lieut.  H.  E.  Waterman  as  recorder,  to  meet 
at  Chattanooga,  Jenn.,  upon  the  call  of  the  senior  member,  at  such  time 
as  the  other  duties  of  the  members  will  permit.    •    •    • 

If  approved  by  the  Secretary  of  War  the  order  convening  the  Board 
will  be  issoed  from  this  office. 

J.  0.  BUANE, 

Brig.  Gen.^  Chief  of  Engineers. 

[Second  indorsement] 

Wab  Depaetment,  April  23,  18S8. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief ^lerk. . 
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REPORT  OP  BOARD  OF  ENGINEERS. 

June  16, 1888. 
The  Chief  of  Engineers,  U.  S.  A. : 

General  :  The  Board  of  Engineers  constituted  by  "  Special  Orders 
No.  22,  Headquarters  Corps  of  Engineers,  April  26, 1888,  for  the  pur- 
pose of  considering  and  recommending  a  plan  for  the  improvement  of 
the  navigation  at  the  mouth  of  the  Cumberland  Biver,"  met  at  Chatta- 
nooga, Tenn.,  on  May  9, 10,  and  11,  and  on  May  14  made  a  personal 
examination  of  the  Cumberland  Siver,  in  the  vicinity  of  its  mouth. 

Having  considered  all  the  information  attainable,  the  Board  respect- 
fully presents  the  following  report : 

The  Cumberland  Biver  enters  the  main  channel  of  the  Ohio  near  the 
foot  of  Cumberland  Island.  Near  the  foot  of  this  island  the  channel 
widens,  and  is  divided  by  a  tow-head,. and  at  certain  relative  stages  of 
the  Ohio  and  Cumberland  rivers,  eddies  and  slackwater  are  produced, 
which  result  in  the  deposit  of  sedimentary  matter,  and  the  formation  of 
changeable  gravel,  sand,  and  mud  bars  about  and  above  this  tow-head. 
Under  these  conditions  of  wide  bed  and  divided  channels,  the  current 
of  the  Cumberland  Elver,  as  a  rule,  has  not  sufficient  scouring  power  at 
low  water  to  remove  the  deposit  or  cut  out  a  good  navigable  channel 
on  either  side  of  the  tow-head. 

The  records  show  that  the  conditions  here  described  have  always 
existed,  and  with  the  return  of  each  low- water  season  navigation  at  tie 
foot  of  Cumberland  Island  has  l)een  more  or  less  obstructed. 

A  Board  of  Engineers  was  assembled  in  1881  <<  for  the  purpose  of 
taking  into  consideration  the  immediate  relief,  and  also  the  subject  of 
the  permanent  improvement,  of  the  navigation  of  the  entrance  into  Cum- 
berland Elver,  witli  the  view  of  determining  upon  a  plan  of  improve- 
ment, etc."  Under  date  of  September  30, 18S1,  this  Board  made  a  pre- 
limiiiary  report  which  recommended  '^  that  the  officer  in  charge  of  the 
improvement  of  the  Cumberland  Elver  be  authorized  to  deepen  the  ex- 
isting channel  at  the  foot  of  Cumberland  Island  by  scraping,  dredging, 
small  brush-dams,  or  similar  expedients  as  may  seem  to  him  best.'' 

A  detailed  survey,  upon  which  plans  of  permanent  relief  could  be 
based,  was  also  recommended. 
,    The  Board  stated : 

It  will  probably  be  necessary  to  close  one  of  the  two  channels  at  the  foot  of  Com- 
berland  Island,  which  are  separated  by  the  tow-head,  but  the  selection  of  the  chan- 
nel to  be  closed  can  not  be  intelligently  made  until  above-named  map  is  prepared. 

In  September,  1881,  a  little  scraping  on  the  bar  was  attempted  with- 
out much  success,  and  in  October  and  November  the  survey  recom- 
mended was  made. 

Subsequent  to  the  survey  no  fuii}her  action  was  taken  by  the  Boartl 
of  1881,  and  no  plans  for  permanent  improvement  were  prepared. 

During  the  year  1882  a  temporary  brush-dam  was  built  from  the  Cum- 
berland Island  share,  with  a  view  to  confining  the  low- water  channel 
between  the  tow-head  and  the  Kentucky  shore,  and  in  1884  a  second  dam 
above  the  first  was  constructed  and  further  scraping  was  done. 

Some  good  resulted  from  the  work,  and  a  channel  2  feet  deep  at  low 
water  was  secured  for  a  time.  But  the  dams  were  not  of  sufficient  size 
or  stability,  or  so  located  as  to  permanently  maintain  the  channel  be- 
tween the  tow-head  and  the  Kentucky  shore,  and  the  conditions  exist- 
ing previous  to  the  construction  of  the  dams  have  reappeared ;  it  is  now 
reported  that  boats  wishing  to  ascend  the  Cumberland  will  experience 
trouble  when  the  stage  of  water  is  less  than  4  feet. 

The  instructions  to  the  present  Board  require  that  they  give  the  sub- 
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ject  the  consideration  that  its  importance  demands  and  recommend  a 
plan  of  improvement  which  will,  as  far  as  practicable,  provide  for  the 
interest  of  navigation  of  both  the  Ohio  and  Oamberland  rivers  at  the 
locality  mentioned.'^ 

A  letter  addressed  by  Lieut.  Col.  J.  W.  Barlow,  Corps  ot  Engineers, 
to  the  Chief  of  Engineers,  under  date  of  April  17, 1888,  which  letter  is 
submitted  to  the  Board  for  its  information  and  consideration,  contains 
the  following : 

This  improvement  seems  to  be  one  of  Joint  importance  to  the  two  rivers,  and  if  a 
plan  can  be  devised  which  by  improving  the  Kentucky  Ctiannel  of  the  Ohio,  as  was 
originally  intended,  and  thns  the  obstructions  to  navigation  in  both  rivers  overcome, 
it  would  seem  more  desirable  to  carry  out  such  a  plan  than  to  improve  the  two  chan- 
nels under  separate  plans. 

The  joint  improvement  of  the  Ohio  and  Cumberland  was  attempted 
many  years  ago  by  the  construction  across  the  main  channel  of  the  Ohio 
of  the  *' Cumberland  Dam,"  with  a  view  to  forcing  all  the  water  of  the 
Ohio,  at  low  stages,  through  the  chute  at  the  head  of  Cumberland 
Island. 

A  brief  history  of  this  dam  and  the  results  are  given  in  the  following 
extract  from  the  report  of  Lieut.  Col.  William  E.  Merrill,  Corps  of  En- 
gineers, the  officer  in  charge  of  improving  the  Ohio  Elver  (report  of  the 
Chief  of  Engineers,  1 876,  pages  23,  24) : 

The  repair  of  this  dam  was  evidently  ordered  on  the  strength  of  my  report  of  Feh- 
roary  14, 1672,  printed  as  House  Ex.  Doc.  No.  165,  Forty -second  Congress,  second  ses- 
sion, and  reprinted  in  Report  of  Chief  of  Engineers  for  1872,  pages  409-412. 

This  report  gives  a  full  history  of  this  dam,  and  to  it  I  would  respectfully  refer  for 
additional  information.  The  dam  was  hegun  in  1832,  and  partly  nnisbed;  repaired 
and  completed  in  1838;  partly  repaired  in  1854;  and  thoroughly  repaired  and  com- 
pleted in  1872-'74.  Since  1874  it  has  rarely  been  out  of  water,  l)ut  a  recent  letter  from 
the  former  inspector  of  reconstruction  Informs  me  that  there  has  been  some  subsi- 
dence in  the  new  part  of  the  dam,  connecting  the  old  dam  with  the  head,  of  Cumber- 
land Island,  but  that  the  main  dam  stands  firm. 

la  recommending  the  repair  of  the  Cumberland  Dam  I  naturally  assumed  that  the 
only  question  involved  was  that  of  the  permanence  of  the  work,  and  that  if  we  could 
make  the  dam  stand,  the  results  which  were  originally  sought,  and  which  seemed 
from  old  reports  to  have  been  attained  as  long  as  the  dam  was  in  good  condition, 
woQld  reappear.  Feeling  confident  that  the  dam  could  be  made  reasonably  perma- 
nent, and  believing  this  to  be  the  only  question  involved,  I  therefore  recommend  its 


.erienoe  shows  that  the  dam  has  been  made  sufficiently  durable,  but  that  the  re- 
sult is  unfavoruble  from  an  unforeseen  cause.  The  difficulty  is  due  to  the  fact  that 
at  high  water,  when  the  dam  is  so  deeply  submerged  as  not  to  afQ^ct  the  current,  the 
main  volume  of  the  river  crosses  the  dam,  while  the  Kentucky  Chute  is  in  compara- 
tively still  water,  and  receives  heavy  deposits  of  sedimentary  matter.  As  the  river 
falls  the  InBuence  of  the  dam  begins  and  gradually  increases,  and  its  ultimate  effect 
is  to  force  a  strong  current  through  the  Kentucky  Chute,  washing  out  the  deposits  of 
liigh  water  and  creating  a  navigable  channel.  If  the  river  fails  very  slowly  this 
channel  can  be  washed  out  in  time  to  prevent  any  injury  to  navigation ;  but,  if  the 
^1  is  sudden,  or  if  the  Cumberland  is  in  flood  and  bacKs  up  the  Ohio,  there  is  not 
time  enough  to  do  this  scouring  work,  and  for  a  period  of  uncertain  length  there  Is  no 
channel  either  over  the  dam  or  through  the  chute.    This,  I  think,  explains  fully  the 

present  difficulty  at  Cumberland  Dam. 

•  «  «  «  •  •  • 

Under  these  circumstances,  I  think  that  the  Cumberland  Dam  has  survived  its  use- 
folness  and  should  be  removed.  This  can  be  easily  done  during  the  low  water  by  the 
United  States  dredge-boats,  and  the  material  can  be  advantageously  used  in  improv- 
ing the  channel  at  the  foot  of  the  island  and  in  keeping  open  the  natural  mouth  of  the 

Camberland  River. 

•  •  «  ft  *  »  • 

The  officer  in  charge  of  the  improvement  of  the  Ohio  Eiver  states 
that  since  the  remoral  of  the  Oamberland  Dam,  Ohio  Biver  commerce 
has  not  been  obstmcted  or  delayed  by  low  water  in  the  vicinity  of  Cum- 
berland Island,  and  that  the  present  condition  of  affairs  is  perfectly 
satisfactory  to  Ohio  Kiver  commerce.  As  the  dam  was  removed  in 
1878,  the  experience  of  aboat  ten  years  is  conclusive  on  this  point. 
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It  is  the  opinion  of  the  Board  that  the  Ohio  Biver  in  the  vicinity 
of  Camberland  Island  now  occupies  its  natural  channel,  and  that  it 
will  not  without  forcing  make  use  of  the  Kentucky  Chute;  also,  that  for 
the  past  ten  years  at  least,  there  has  been  no  trouble  to  Ohio  River  navi- 
gation at  this  point :  and  that  no  work  is  at  present  required  for  the  im- 
provement of  the  Onio  in  this  locality. 

It  further  appears  that  Cuihberland  Kiver  navigation  is  most  seri- 
ously affected  by  the  condition  of  the  channel  at  the  foot  of  Kentucky 
Chute  through  which  the  Cumberland  Biver  reaches  the  main  channel 
of  the  Ohio.  This  obstruction  is  so  great  as  to,  at  times,  entirely  block 
commerce  of  very  great  importance  to  a  large  territory,  and  it  is  most 
proper  that  some  steps  be  taken  immediately  to  relieve  the  commerce 
of  the  Cumberland  Biver. 

The  trouble  existing  at  the  foot  of  the  Kentucky  Chute  results  from 
the  fact  that  the  volume  of  the  Cumberland  is  not  sufficient,  when  al- 
lowed to  take  its  natural  course,  to  wash  out  and  maintain  a  channel  at 
the  foot  of  the  chute,  where  heavy  deposits  are  made  in  the  slackwater 
resulting  from  the  division  and  spreading  of  the  channel  and  the  meet 
ing,  at  certain  stages,  of  the  waters  of  the  Cumberland  and  Ohio. 

The  confining,  to  its  proper  limits,  of  the  channel  at  the  foot  of  the 
chute,  must  form  a  part  of  any  plan  of  Improvement  demanded  by  the 
joint  interests  of  the  Cumberland  and  the  Ohio,  and  such  work  may  be 
sufficient  for  forming  and  maintaining  a  navigable  channel  at  the  junc- 
tion of  the  two  rivers.  It  is  evident,  therefore,  that  before  any  other 
methods  of  improvement  are  discussed,  it  is  first  necessary  to  see  if  a 
good,  navigable  channel  can  not  be  made  at  the  foot  of  Cumberland 
Island  by  closing  one  of  the  two  outlets  and  so  contracting  the  other 
that  the  ordinary  flow  of  the  Cumberland  will  keep  it  open.  This  is 
the  natural  proceeding  in  like  cases,  and  as  it  has  never  been  tried  in 
this  locality,  it  is  evidently  the  work  that  nature  and  experience  indi- 
cate. 

After  a  careful  examination  of  the  locality,  and  consultation  with 
Cumberland  Biver  navigators,  the  Board  is  of  the  opinion  that  the  chan- 
nel between  Cumberland  Island  and  the  tow-head  is  the  better  of  the 
two  for  a  permanent  mouth.  The  facts  that  it  is  now  the  better  chan- 
nel, notwithstanding  the  work  expended  in  endeavoring  to  close  it;  that 
it  is  the  shorter  line  to  deep  water  in  the  Ohio;  and  that  the  Kentucky 
bank  along  the  other  channel  is  soft  and  caving,  all  combine  to  rein- 
force  this  conclusion. 

The  Board  therefore  recommends  that  the  left  channel  be  closed  hy 
a  pile  and  brush  dam,  skirting  the  upper  side  of  the  tow-head,  parallel 
to  the  south  shore  of  Cumberland  Island,  and  that  the  interval  between 
the  dam  and  the  island  be  provisionally  taken  at  the  normal  width  of  the 
lower  part  of  the  Cumberland  Biver.  This  dam  should  connect  with  the 
Kentucky  shore  by  an  easy  curve,  and  should  be  extended  to  deep  water 
in  the  Ohio;  so  much  of  the  present  dams  at  the  foot  of  Cumberland 
Island  as  interferes  with  the  proposed  channel  should  be  removed. 
The  proposed  dam  should  be  about  20  feet  in  width,  should  rise  to  the 
level  of  low  water,  and  should  be  capped  by  a  crib- work  having  a  ^dth 
of  12  feet  and  built  up  to  the  8-foot  stage.  This  superstructure  may, 
at  the  discretion  of  the  local  engineer,  be  built  in  the  se^ason  following 
the  construction  of  the  substructure.  It  is  believed  tUat  the  height  in- 
dicated is  the  minimum  for  an  effective  dam  in  this  vicinity,  and  experi 
ence  may  prove  that  the  dam  ought  ultimately  to  be  raised  to  a  greater 
height.  It  is  not  practicable  to  settle  this  point  in  advance,  'and  there- 
fore the  Board  would  further  recommend  that  the  effect  of  the  dam  be 
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carefolly  watched,  and  that  the  local  engineer  be  authorized  to  increase 
its  height  should  the  experience  of  one  or  more  seasons  indicate  such  a 
necessity. 

Special  attention  is  called  to  the  junction  of  the  dike  with  the  Ken- 
tucky shore,  usually  called  the  *'  root "  of  the  dike,  which  should  be 
thoroughly  protected  from  the  scouring  eflfect  of  the  eddy  caused  by  the 
overfall.  In  view  of  the  softness  of  the  Kentucky  bank  it  is  recom- 
mended  that  this  bank  protection  be  put  in  place  before  the  dike  itself 
is  begun.  The  upper  face  of  the  dike  should  be  riprapped  as  a  precau- 
tion against  longitudinal  scour. 

It  is  not  considered  advisable  to  do  more  at  present  than  to  fix  the 
lower  side  of  the  proposed  x)ermanent  mouth.  The  conditions  that  pre- 
vail at  this  locality  are  so  various  that  it  is  deemed  best  to  limit  the 
present  project  to  such  work  as  is  clearly  necessary,  leaving  accessory 
works  on  the  upper  side  of  the  channel  to  be  determined  after  the  ex- 
perience of  one  or  more  seasons  has  eliminated  from  the  problem  many 
of  tbe  elements  that  are  now  undetermined.  It  seems  clear,  however, 
that  the  interval  between  the  dike  and  the  island  should  not  be  allowed 
to  increase*  and  that  any  tendency  to  scour  along  the  foot  of  Cumber- 
land Island  should  be  prevented  by  suitable  works  of  protection.  With 
this  restriction,  the  Board  is  of  the  opinion  that  the  completion  of  the 
proposed  channel  should  be  left  to  the  local  engineer. 

The  length  of  the  proposed  pile  and  brush  dam  with  crib  superstruct- 
ure will  be  about  4,800  linear  feet,  which,  at  $27  per  foot,  the  cost  of 
similar  work  elsewhere,  gives  the  estimated  cost  as  $129,000.  To  this 
must  be  added  the  cost  of  protecting  the  bank  of  Cumberland  Island,  if 
it  should  prove  necessary,  but  as  the  quantity  needed,  if  any,  can  not 
now  be  ascertained,  no  estimate  of  cost  is  submitted. 

As  all  the  obstructions  now  existing  in  the  Kentucky  Chute  are  ob- 
structions to  Cumberland  Eiver  navigation,  the'  Board  would  further 
recommend  that  whatever  work  may  be  carried  out  for  the  removal  of 
obstructions  at  this  point  be  considered  as  an  improvement  of  the  Cum- 
berland Biver,  and  chargeable  against  the  appropriations  for  improving 
said  river. 

A  drawing,  showing  the  mouth  of  the  Cumberland  River,  the  Ken- 
tucky Chute,  the  line  of  the  proposed  dam,  etc.,  accompanies  this  report. 

Bespectfolly  submitted. 

Wm.  B.  Merrill, 

Lieut  Col  of  Engineers. 
J.  W.  Barlow, 

Lieut  Col.  of  Engineers. 
A.  Mackenzie, 

Major  of  Engineers. 
n.  E.  Waterman, 

First  Lieut  of  Engineers^ 
Recorder. 


ADDITIONAL  VIEWS  OF  LIEUTBNANT-COLONEL  J.  W.   BARLOW,  CORPS 

OP  ENGINEERS. 

While  agreeing  with  the  other  members  of  the  Board  to  the  report  as 
presented,  the  undersigned  begs  to  offer  additional  views  which  seem  to 
him  quite  pertinent  to  the  subject-matter  under  consideration,  and  which, 
in  his  judgment,  if  forming  a  part  of  the  above  report,  would  have  made 
it  clearer,  more  complete,  and  decisive. 

(1)  The  point  of  the  junction  of  the  Cumberland  and  Ohio  rivers 
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» 

shoald  be  definitely  settled  by  competent  aathority  to  avoid  fatarecon* 
flict  of  interests. 

Geographically,  the  Ohio  in  this  vicinity  has  two  channels,  separated 
by  Cumberland  Island  5  the  one  now  used  by  Ohio  River  commerce,  beiDg 
the  larger,  is  known  as  the  main  channel ;  the  other,  for  several  yearn 
made  navigable  by  the  Cumberland  Dam,  is  known  as  the  Kentucky 
Chute. 

The  Cumberland  enters  the  latter  channel  of  the  Ohio  near  the  head 
of  Cumberland  Island,  and  after  passing  through  the  lower  portion  of 
the  Kentucky  Chute  joins  the  main  channel  of  the  Ohio  below  the  foot 
of  that  island. 

The  obstructions  to  navigation  at  or  near  the  mouth  of  the  Cumber- 
land are  therefore,  defacto^  in  the  Kentucky  Chute  of  the  Ohio,  bat 
since  they  do  not  obstruct  the  present  navigation  of  that  river  their 
removal  should,  in  equity,  form  a  part  of  the  Cumberland  improvement, 
as  recommended  by  the  Board ;  but  to  avoid  in  the  future  any  misunder- 
standing or  delay,  the  mouth  of  the  Cumberland  should  be  authorita- 
tively declared  to  be  at  the  foot  of  Cumberland  Island,  or,  in  other  words, 
that  the  Kentucky  Chute  of  the  Ohio  shall  be  considered  as  a  continu- 
ation  of  the  Cumberland  Eiver,  for  the  purposes  of  this  improvement. 

(2)  >  In  view  of  the  fact  that  the  Kentucky  Chute  is  very  wide,  when 
compared  with  the  Cumberland  Biver,  and  that  the  volume  of  the  lat- 
ter, as  compared  with  the  Ohio,  is  very  small,  it  is  by  no  means  certain 
that  any  plan  which  does  not  include  the  turning  into  the  Kentucky 
Chute  of  a  greater  quantity  of  water  than  is  supplied  by  the  Cumber- 
land Eiver  itself  will  prove  perfectly  successful,  or  even  sufficient  to 
give  the  needed  relief  at  the  entrance  to  the  Cumberland  Eiver;  while 
upon  the  other  hand  it  appears  from  the  information  now  attainable 
that  during  the  existence  of  the  Cumberland  Dam,  which  forced  a  large 
portion  of  the  Ohio  Eiver  through  the  Kentucky  Chute,  there  was  no 
obstruction  to  Cumberland  Eiver  navigation  in  this  part  of  the  channel 

It  further  appears,  from  informatioD  given  by  citizens  of  the  locali^, 
that  the  interruption  to  Ohio  Eiver  commerce  due  to  the  Cumberland 
Dam  was  not  of  a  serious  nature,  and  that  the  delays  from  caases  given 
by  Colpnel  Merrill  would  probably  have  been  still  less  had  the  Dog 
Island  Chute  been  also  closed. 

Looking  at  this  question  from  the  standpoint  of  Cumberland  Eiver  in- 
terests, it  is  manifest  that  if  the  closing  of  the  main  channel  of  the  Ohio 
at  low  water  is  the  only  method  by  which  navigation  at  the  entrance  of 
Cumberland  Eiver  can  be  maintained,  the  Cumberland  Dam  should  be 
restored,  as  the  commerce  of  Cumberland  Eiver  has  the  right  of  exist- 
ence, even  at  the  cost  of  some  inconvenience  to  that  of  the  Ohio. 

In  regard  to  the  construction  of  the  proposed  dike  closing  the  left 
channel  of  the  Kentucky  Chute,  I  am  of  the  opinion  that  the  reconstrac- 
tion  of  the  Cumberland  Dam  would  cost  less  and  would  more  surely  ac- 
complish the  desired  result,  but  since  the  latter  would  somewhat  in- 
'convenience  Ohio  Eiver  commerce,  as  a  concession  to  that  interest,  1 
am  willing  to  agree  to  the  exi)erimeut  of  building  the  dike,  upon  the  dis- 
tinct understanding,  however,  that  should  the  result  prove  unsatisfac- 
tory to  Cumberland  Eiver  navigation,  then  the  Cumberland  IslandDam 
should  be  restored  and  the  Dog  Island  Chute  should  be  closed. 

Eespectfully  submitted. 

J.  W.  Barlow, 

Lieut.  Col.  of  jEJngineers. 
H.  E.  Waterman, 
First  Lieut,  of  Engineers^ 
Recorder. 
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A  A  8. 

IMPBOVEME^^  OF  SOUTH  FORK  OF  CUMBERLAND  RIVER,  KENTUCKY. 

This  stream  is  formed  by  the  junotiou  in  Tennessee  of  Olear  Fork  and 
New  River,  and  after  a  northerly  coarse  of  abont  88  miles  discharges 
into  the  Oamberland  Biver  near  Barnsfde,  Ky.,  2  miles  below  Smith's 
Shoals. 

Au  examination  was  made  in  1881.  and  the  obstructions  were  found 
to  be  principally  immense  sandstone  bowlders  in  its  upper  coarse,  which 
can  only  be  taken  out  at  an  enormous  expense,  and  rock-reefs,  gravel 
bars,  etc,  in  its  lower  waters. 

The  present  plan  provides  only  for  the  improvement  of  the  channel 
below  the  "  DeviPs  Jumps,''  a  distance  of  about  44  miles  from  the  mouth 
of  the  river,  by  reducing  the  bars  and  reefs  and  building  wing-daras  to 
contract  the  water-way,  so  as  to  obtain  a  safe  channel  for  navigation  at 
stajfes  of  the  river  when  at  least  3  feet  above  low  water. 

Work  was  in  progress  at  the  close  of  the  last  fiscal  year  and  was  con- 
tioned  until  September,  1887,  at  Sloan's  Shoals,  7  miles,  and  Eoberts' 
Mills  Shoals,  16  miles,  from  mouth  of  the  river. 


Location. 


Qiuirry- 
riprap. 


Damt. 


Spnr-  I  LoTifri- 
riprap.  itudiniiL 


Sloan's  Sboalt 

Ou.ydM.  Ou.yd»,  Ou.ydt. 
407         602        1.  lift 

KoberU*  Mills  Shoals. 

200   

218 

Total   

607 

662 

1,332 

As  stated  in  the  Annual  Report  for  1887,  the  commerce  of  this  stream 
consists  principally  of  logs  in  rafts,  but  it  is  very  difi^cult  to  get  any 
data  pertaining  to  the  rafting,  lumber,  or  coal  interests  of  sufficient 
deftoiteness  to  be  classed  as  << commercial  statistics;"  such  data,  how- 
ever, as  could  be  procured  is  submitted. 

The  appropriations  of  1882, 1884,  and  1886  for  this  work,  aggregating 
the  snm  of  $12,000,  have  been  expended  in  clearing  and  deepening  the 
channel  of  the  lower  river  and  improving  the  water-way  to  a  limited  ex- 
tent Much  work  remains  to  be  done  to  secure  the  advantages  to 
commerce  and  navigation  sought  to  be  obtained  under  the  present  proj- 
ect 

The  heavily  timbered  lands  and  immense  coal-measures  through 
which  this  river  passes  grive  abundant  promise  of  a  large  river  com- 
merce when  this  stream  offers  a  safe  passage  for  rafts  and  tlat-boats 
on  the  annual  "rain  tides." 

In  the  river  and  harbor  bill,  now  pending  before  Congress,  is  an  item 
of  appropriation  for  this  work.  Should  that  bill  become  a  law,  the 
amount  appropriated,  if  any,  and  the  amount  herein  asked  for,  can  be 
profitably  expended  in  continuing  the  work  below  the  "Devil's  Jumps,'^ 
as  provided  for  under  the  existing  project 

EttinuUesfor  improving  South  Fork  of  Cumberland  Biver. 

Prom  Kentucky  Line  to  "Devil's  Jnmpe" $tJ7,638.00 

From  "DevirBjampe"  to  month  of  Soath  Fork; 36,265.00 

Total  for  improvement  in  Kentucky 6*2,  H03, 00 

Amount  appropriated 12,000.00 

Amount  expended 11,968.94 

BK0  88 103  n  } 

Digitized  by  VjOOQIC 


1634  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

Money  statement 

July  1,  1887, amount  available $1,877.36 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Julv  1,  1887 $1,836  33 

July  1,  1888, outstanding  liabilities 9.97 

1,846.30 

July  1, 1888, balance  available 3L06 

{Amount  ^estimated)  required  for  completion  of  existing  project 50, 803. 00 

Amounttnat  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1890  15,000.00 
Submitted  in  compliance  witb  requirements  of  seetions  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  A  g. 

IMPROVEMENT  OF  CANEY  FORK  RIVER,  TENNESSEE. 

The  Caney  Fork  River  rises  on  the  western  slope  of  the  Gamberland 
Mountains,  and,  after  a  westwardly  coarse,  discharges  into  the  Camber- 
land  Eiver  120  miles  above  Kashville,  Tenn.  It  is  about  200  miles  long, 
and  flows  wholly  in  the  State  of  Tennessee. 

The  head  of  navigation  is  usually  held  to  be  at  Sligo,  Tenn.,  about 
72  miles  from  the  mouth  of  the  river,  but  it  can  be  readily  extended  to 
Frank's  Ferry,  about  20  miles  above  Sligo. 

The  State  of  Tennessee  did  some  work  in  this  stream,  in  view  of  its 
improvement,  between  1830  and  1846,  and  also  in  I860,  in  the  vicinity 
of  Frank's  Ferry  (DeKalb  County). 

Examinations  were  made  in  1879  from  its  mouth  to  Sligo,  and  in  1886 
from  Sligo  to  Frank's  Ferry.  Upon  these  examinations  the  present  pro- 
ject is  based. 

The  obstructions  throughout  the  92  miles  are  similar  in  character, 
consisting  of  gravel  bars,  crooked  channel,  bowlders,  snags,  and  over- 
hanging trees. 

The  present  plan  of  improvement  is  to  remove  the  surface  obstrac- 
tions  and  build  the  necessary  wing-dams  and  training- walls,  so  as  to 
obtain  sufficient  water  for  safe  navigation  for  steam-boats  drawing  not 
more  than  3  feet  during  the  usual  boating  season,  from  February  to 
July,  as  high  as  Frank's  Ferry. 

Active  operations  were  carried  on  during  the  months  of  July,  August, 
and  September,  clearing  the  channel  of  surface  obstructions  and  baild- 
ing  riprap  dams. 

The  excavation  of  sand,  gravel,  rock,  etc.,  was  principally  at  James* 
Shoals,  William's  Shoals,  Branch  Island,  Hall  Bock,  and  Trousdale 
Ferry.  Biprap  dams  were  built  or  repaired  and  extended,  at  Mine  Lick 
Island,  Indian  Creek,  Hickman's,  William's  Branch,  and  Trousdale's 
Ferry. 

The  snagging  force  worked  through  from  Sligo  to  the  mouth  of  the 
river,  removing  a  large  number  of  snags,  stumps,  and  overhanging 
trees,  and  clearing  the  island  chutes  of  wiliow-brush|  drift,  etc. 
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Near  the  moathof  Bluff  Creek,  an  affluent  of  the  Oaney  Fork,  certain 
<50Dtractor8  for  the  construction  of  the  Nashville  and  Kuoxville  Railroad 
wasted  the  excavated  material  from  their  "cuts"  by  throwing  it  into  the 
river.  Oa  representation  from  this  office,  the  company  ordered  this 
practice  to  be  discontinued;  some  of  the  bowlders,  stone,  etc.,  so  placed 
have  been  removed  from  the  channel,  but  no  final  report  has  been  re- 
ceived that  the  entire  removal  has  been  effected. 

The  commerce  of  the  Oaney  Pork  River  is  considerable ;  for  the  river 
forms  the  principal  highway  through  which  the  people  of  that  section 
of  the  State  reach  a  market.  It  is  very  difficult  to  obtain  data  suffi- 
ciently trustworthy  to  tabulate  as  "  commercial  statistics,''  as  the  ship- 
ments are  usually  on  flat-boats.  A  great  many  logs  in  rafts  reach  the 
Nashville  market.  The  light-draught  steam-boats  plying  on  the  Cum- 
berland River  make  trips  up  the  Oaney  Fork  during  the  boating  season. 

The  character  of  this  stream  is  such  that  a  small  annual  outlay  will 
be  necessary  to  maintain  the  channel  in  a  safe  navigable  condition,  by 
promptly  removing  the  snags,  logs,  drift,  etc.,  brought  down  by  the 
yearly  floods. 

Any  funds  that  may  be  made  available  by  the  river  and  harbor 
bill  now  pending  in  Congress,  and  the  amount  herein  asked  for,  can  be 
profitably  expended  in  continuing  the  work  of  improvement  as  projected ; 
that  of  secnnng  a  safe  navigable  channel  for  rafts,  flat-boats,  and  light- 
draught  steamers,  from  the  mouth  of  the  river  to  Frank's  Ferry,  dur- 
ing tSie  boating  season. 

Estimate  f  *r  improving  Ganey  Fork  River,  Tennessee,  from  its  month  to 

Frank's  Ferry ♦45,228.00 

Amonnt  appropriated 20,000.00 

Aiooant  expended 19,4*21.95 

Money  statement 

July  I,  1887,  amonnt  available : |3,510.98 

Jaly  1.  1888,  amount  expended  during  finical  year,  exclusive  of 

liabilitiee  outstanding  July  1,  1887. $1,913.93 

Jalyl,  1888,  outstanding  liabilities 19.00 

1.932.93 

Jnlyl,  1888,  balance  available 5m  05 

AiDoant  appropnated  by  act  of  August  11,  ItiSS 2,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 3,078  05 

(Amount  (estimated)  required  for  completion  of  existing  prefect ........  2*2, 72  S. « '0 

Amonnt  that  can  be  proiitably  expendtiid  in  fitioal  vear  ending  «f  une  30, 1890 .  10, 000  00 
Submitted  in  oompuance  with  req^uireinents  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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A  A  lo. 

preliminary  examination  of  obeil's  [obersl  river  from  the 
point  where  improvements  have  heretofore  been  made  to 
the  mouth  of  the  west  fork,  tennessee. 

Enoineee  Office,  United  States  Army, 

Chattanooga^  Tenn.y  December  16, 1886. 
General  :  In  compliance  with  letter  dated  Office  Ohief  of  Engineers, 
September  27, 1886, 1  h  we  the  honor  to  report  that  the  "Obey's  River 
from  the  point  where  improvements  have  heretofore  been  made  to  the 
mouth  of  the  West  Fork,  Tennessee,''  is,  in  my  opinion,  "  worthy  of  im- 
provement," based  upon  the  following  reasons,  viz: 

(1)  The  Obey's  River,  running  through  a  section  of  Tennessee  nota- 
bly destitute  of  railway  facilities,  is  the  natural  and  only  available  high- 
way for  the  transportation  of  the  heavy  products  of  its  valley  to  »i  market 
and  the  retura  of  merchandise  aud  supplies. 

(2)  That,  though  the  work  heretofore  done  did  not  extend  above 
Barnes'  Landing,  the  estimates  and  project  of  1879  treating  that  point 
as  the  head  of  navigation,  yet  boats  have  ascended  at  favorable  stages 
of  the  river  to  the  Forks  of  Obey's  — i.  a.,  the  mouth  of  the  West  Pork. 

(3)  The  section  of  river  sought  to  be  surveyed — about  15  miles — is  of 
the  same  character  generally  as  the  lower  43  miles,  for  which  appropri- 
ations have  been  made  and  expended;  and  if  surveyed  and  improved 
would  be  only  an  extension  of  a  work  heretofore  authorized  by  Con- 
gress, and  would  subserve  the  agricultural  and  timber  interests  of  this 
region. 

Should  the  Ohief  of  Engineers  direct  the  making  of  this  surv^ey,  I 
would  state  that  it  will  require  about  $250  to  make  the  examination  or 
survey  and  to  prepare  a  project,  with  estimate  of  cost  for  the  improve- 
ment which  would  then  be  under  consideration. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut.  Col.  of  Engineers.. 
Brig.  Gen.  J.  C.  Duanb, 

Chief  of  Engineers^  U.  8.  A. 


EXAMINATION  OP  OBBIL'S  [OBBY'S]  BIVER  PROM  THE   POINT  WHBRB 

impboybmbnts  havis  hbretofobb  been  made  to  the  mouth 
op  the  west  pork,  tennessee. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.j  October  17, 1887. 

Sir  :  In  compliance  with  instructions  of  the  Ohief  of  Engineers,  dated 
March  16, 1887, 1  have  the  honor  to  submit  the  following  report  on  the 
examination  of  "Obeli's  (Obey's)  River,.  Tennessee,  from  the  point  where 
improvements  have  heretofote  been  made  to  the  mouth  of  the  West 
Forlc"  made  under  the  provisions  of  the  river  and  harbor  act  approved 
August  5, 1886. 

The  Obey's  River  lies  wholly  in  the  State  of  Tennessee  and  is  a  tribu- 
tary of  the  Oumberland  River,  which  it  enters  near  Oelina,  Tenn. 

This  stream  from  Barnes'  Landing  to  the  mouth  of  the  West  Fork^ 
about  14  miles,  is  of  the  same  character  generally  as  the  lower  section, 
the  channel  being  obstructed  by  gravel-bars,  loose  rocks,  snags,  and 
overhanging  trees. 
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Tbe  project  for  the  improvement  of  this  river  below  Barnes'  Landing 
was  com])leted  in  September,  1883,  since  which  time  no  work  has  been 
•done  in  the  channel. 

The  character  of  this  stream  is  such  that  a  small  annaal  outlay  is  neces- 
sary to  maintain  the  clear^  navigable  channel  secured  in  1883,  and  if 
any  sach  work  is  provided  for  it  woald  be  advisable  that  the  improve- 
ment be  extended  to  the  month  of  the  West  Fork,  so  as  to  tacilitutethe 
passage  of  rafts  and  flat- boats,  at  an  additional  estimated  cost  of  about 
-$5,000,  which  should  be  appropriated  at  one  time,  so  that  the  money  be 
made  available  for  expenditure  during  a  single  working  season. 

The  present  demands  of  commerce,  which  are  largely  those  of  the  log 
and  lumber-rafting  interests,  might  be  met  by  simply  clearing  the  chan- 
nel below  Barnes'  Landing  of  surface  obstructions  brought  down  by  the 
floods  of  the  past  three  years,  but  its  prospective  demands,  based  upon 
the  large  undeveloped  coal  measures  lying  along  its  upper  waters,  would 
mdicate  that  this  river  is  worthy  of  improvement  at  least  to  the  mouth 
of  the  West  Fork. 

Any  further  appropriation  for  improving  Obey's  Eiver,  Tennessee, 
should  be  held,  expressed  or  implied,  as  available  for  work  upon  that 
•stream  to  tbe  mouth  of  the  West  Fork,  as  far  as  the  interests  of  com- 
merce  and  navigation  can  be  subserved. 

The  report  of  the  assistant  engineer,  W.  0.  Crozer,  is  transmitted 
herewith. 

Respectfully  submitted. 

J.  W.  Barlow, 
Lieut  OoL  of  Engineers. 

The  Chief  of  Engineebs,  XT.  S.  A. 


BEPORT  OF  MR.  W.  C.  CROZBR,  ASSISTANT  BXOINEBR. 

BuRNSiDE,  Ky.,  June  26,1887. 

Coloxbl:  Iq  compliance  with  yoar  iostractions  dated  10th  instaDt,  I  have  made 
sn  examiaation  of  Obey's  Kiver  from  the  point  where  improvemeots  have  heretofoie 
been  made  to  the  moaih  of  the  West  Fork. 

The  point  desij^nated  as  the  month  of  the  West  Fork  is  commonly  known  as  the 
**  Forks  of  Obey's  River/'  from  here  to  the  mouth  it  is  called  Obey's  River,  while 
-above,  the  tributaries  are  known  as  the  East  Fork  and  the  West  Fork.  The  East 
Fork  is  the  larger  of  the  two,  being  large  enough  30  to  40  miles  above  to  doat  rafts  out. 

At  the  Forks,  high  water  of  1859  was  34  feet  above  low  water,  and  on  March  7, 1887, 
it  was  UK  feet,  whue  a  rise  of  20  feet  is  not  at  all  nnoommoni  there  being  about  an 
avtfrage  of  four  such  rises  per  annum. 

Tbe  river  at  the  time  of  the  examination  was  about  8  inches  above  extreme  low  water, 
which  was  quite  favorable  for  observing  all  of  the  obstructions,  which  consist  of 
islands  (which  are  only  bars  except  in  high  water),  overhanging  trees,  a  few  snags, 
loose  rock,  and  fish-trap  dams. 

The  river  is  about  150  feet  wide,  has  considerable  fall,and  hi  high  water  must  hare 
a  rapid  current. 

At  present  this  portion  of  the  river,  and  in  fact  all  above  the  month  of  Wolf  River,  is 
ussdonly  for  rafts  of  saw-logs  and  lumber,  as  many  as  sixty  of  which  have  been  counted 
passing  Barnes'  Landing  in  one  day.  The  steam-boats  do  not  run  above  the  month 
'of  Wolf  River,  none  having  gone  as  hiffh  as  Barnes'  Lauding  for  eight  or  nine  years. 
Unless  the  mining  and  shipping  of  ooiu  is  begun,  there  is  but  little  or  no  need  of  any 
improvement,  as  the  rafts  can  he  safely  run  in  the  present  condition  of  the  river.  That 
the  coal  along  this  river  would  be  mined  and  shipped  if  the  navigation  was  improved 
there  can  be  no  doubt,  as  this  is  the  nearest  coal  to  Nashville,  and  with  its  superior 
•qoality  and  easy  access  to  the  rirer,  and  water  transportation  all  the  way  to  Nash- 
ville, ft  certainly  is  such  an  advantageous  position  for  mining,  that  capital  will  not 
let  it  lie  idle  much  longer. 

The  following  tabulated  statement  will  show  the  position  of  the  obstructions,  what 
•they  are,  and  tne  proposed  improvement : 
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The  estimated  cost  of  completing  the  work  so  far  as  to  enable  coal  boats  to  pass- 
out  with  safety,  is  as  follows : 

Dredging  gravel,  2,250  cubic  yards,  at  75  cents $1,687.5(^ 

Riprap  dams,  750  cubic  yards,  at|2.50 1,675.00- 

Rock  excavations,  40  cjbic  yards,  at  |i 40.00 

Catting  overhanging  trees  and  snags 250.00 

3,852.50 
Contingencies,  etc 500.00 

Total 4,352.50 

During  the  past  year  run-logs  and  lumber,  valued  at  |60,000,  have  been  shipped 
from  above  Barnes'  Landing. 

Daring  the  same  period  there  has  been  shipped  out  of  the  entire  river : 

55,000  saw-logs,  average  value,  each  $5 -. |275,000 

Lumber,  estimated  value 50,000 

400  hogsheads  of  tobacco,  at  ^75 30,000 

Wheat,  corn,  and  other  produce,  probable  value 75,000 

Total 330,000 

The  estimated  cost  of  the  work  is  on  the  presumption  jthat  the  entire  work  will 
be  done  in  one  season. 
Respectfully, 

W.  C.  Crozer, 

Assistant  Engineer, 


OhstrucHons  and  proposed  improvement. 
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2.5 


4.5 
3.0 


2.5 

L5 

3.0 

L5 
0.75 
0.5 


3.0 
LO 
4.0 

LO 


OhstmctioD. 


Bar  on  right . 

...do . 

Loose  roi'ks  . 
Bar  on  loft. . . 


....do. 


...do 

Loose  rooks. . 
Bar  on  right . 


Loose  rocks . . . 
Bar  on  right . . 

Island  on  left . 


A  big  eddy 

Bar  on  left  and 

snaffs   on    right 

in  cDannel. 
BaroD  right,  sharp 

bend  to  left. 
No  obstructions — 

Gravel-reef 


....do 

C  Bar  in  middle  of ) 
}       river.  > 

Loose  rucks 

No  obstraction 

....do 


Gravel-bar 

...do 

Loose  rock* 

Overhanging  trees. 

Gravel-reef 


Improvement. 


No  work  required. 

..do 

..  do 

Cut  brush  off  head 

of  island. 
Cut  brush  and 

dredging. 

...do 

No  work  required . . 
...do 


..  do 

Cut  brush  off  head 

of  bar. 
Cut  brush  off  head 

of  island. 
Two  snags  to  out.. 
Two  large  snags  to 

cat. 

Cat  timber  off  left 
bank. 


C  200  feet  riprap  dam 

{Dredging 

Dredgmg 


,  200feetnprapdam. 
Rock  excavauon... 


C 100  feetriprap  dam. 

{Dredging 

Dredging 

Rock  excavation. . 
Cut  brush  off  left 

bank. 
Dredging 
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450' 


300 
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300 
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A  A  II. 

PRELIMINARY  EXAMINATION  OF   BEAR   CREEK,  MISSISSIPPI  [BIG  B£AR 
CREEK,  MISSISSIPPI  AND  ALABAMA.] 

Engineer  Office,  U.  S.  Army, 
Chattaiwoga^  Tenn,,  March  12,  1887. 
Sib  :  In  compliance  with  letter  dated  office  Chief  of  Engineers,  March 
2, 1887,  I  have  the  honor  to  report  that  Bear  Creek,  Mississippi  (Big 
Bear  Creek,  Mississippi  and  Alabama),  is,  iu  my  opinion,  •'  worthy  of 
improvement,"  based  upon  the  following  reasons,  viz : 

(1)  This  stream  is  the  natural  and  at  present  only  available  outlet  for 
the  heavy  trade  in  logs  and  lumber  and  other  products  of  the  counties 
of  the  States  of  Mississippi  and  Alabama  through  which  it  flows,  and 
seeking  the  navigable  waters  of  the  Tennessee  River  at  Eastport,  Miss. 

(2)  The  improvement,  if  extended  to  a  distance  of  some  30  or  35  miles 
from  its  mouth,  would  provide  for  the  present  demands  by  greatly  ben- 
efiting the  passage  of  rafts  and  flat-boat  navigation,  and  thus  tending 
to  provide  for  the  prospective  increase  of  commerce  of  a  like  character. 

Should  the  Chief  of  engineers  direct  the  making  of  a  survey  of  this 
stream  under  the  provisions  of  the  act  of  August  5,  1866,  it  would  re- 
quire about  $4(>0  to  make  the  survey  and  prepare  a  project  with  esti- 
mates of  cost  for  the  improvement;  and  that  no  further  allotment  of 
funds  would  be  necessary  to  my  credit,  as  that  sum  is  now  in  my  hands 
and  available  for  "examinations,  surveys,  and  contingencies  of  rivers 
and  harbors.'' 

Very  respectfully,  your  obedient  servant, 

J.  W.  Baelow, 


The  Chief  of  Engineers,  U.  S.  A. 


Lieut  Col.  of  Engineers. 


suevey  op  bear  creek,  mississippi  (big  bear  creek,  missis- 
sippi and  alabama.) 

Engineer  Office,  TJ.  S.  Army, 
Chattanooga^  Tenn.j  October  27,  1887. 

Sir:  In  compliance  with  instructions  of  the  Chief  of  Engineers, 
dated  February  21, 1887,  I  have  the  honor  to  submit  the  following  re- 
port on  the  survey  of  Bear  Creek,  Mississippi,  made  under  the  provis- 
ions of  the  river  and  harbor  act  of  August  5,  1886. 

Bear  Creek,  or  Big  Bear  Creek,  but  by  act  of  legislature  now  known 
as  Bear  Biver,  rises  in  northwest  Alabama,  passes  through  northeast 
Mississippi,  and  discharges  its  waters  into  the  Tennessee  Biver  near 
Eastport,  Miss. 

This  stream  was  surveyed  in  1875,  having  in  view  its  use  as  a  navi- 
gable water  line  between  the  Tennessee  and  Tombigbee  rivers,  and  was 
re-examined  in  the  winter  of  1881-'82  in  compliance  with  act  of  March 
3, 1881. 

The  present  examination  was  made  from  Southard's  Ford  to  the 
mouth  of  the  river,  a  distance  of  about  30  miles. 

Above  the  ford  a  reconnaissance  for  a  distance  of  5  miles  was  made. 
The  river  became  more  and  more  rapid  as  it  was  ascended,  assuming 
the  character  of  a  mountain  stream.    The  bed,  instead  of  being  largely 
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of  gravel,  as  below,  is  rocky  aad  the  fall  greater,  which  would  largely 
increase  the  cost  of  its  improvement.  It  was  not  deemed  necessary  to 
extend  the  survey  any  farther  than  Southard's  Ford. 

From  Southard's  Ford  to  the  mouth  this  stream  has  a  fall  of  about 
65  feet,  is  frequently  subject  to  sudden  rises  and  correspondingly  sud- 
den falls,  and  the  ^^  bends"  are  greatly  obstructed  by  snags  and  over- 
hanging trees. 

About  16  miles  below  Southard's  Ford  the  river  is  crossed  by  the 
bridge'of  the  Memphis  and  Charleston  Bail  way,  and  is  navigable  at 
high  water  from  this  point  to  its  mouth. 

The  commerce  of  Bear  River  consists  chiefly  of  logs  in  rafts,  and  does 
not  appear  of  suf&cient  importance,  either  present  or  prospective,  to 
warrant  any  great  outlay  for  its  improvement. 

By  reason  of  its  physical  characteristics,  its  alluvion,  low  banks,  in- 
security of  lock  foundations,  etc.,  it  is  not  deemed  advisable  to  recom- 
mend or  discuss  the  radical  improvement  of  this  river  by  locks  and 
dams,  necessarily  at  an  expense  greatly  in  excess  of  the  present  and 
prospective  value  of  its  commercial  interests,  and  of  the  demands  of 
navigation.  However,  the  region  around  its  headwaters  appears  to 
be  heavily  timbered,  and  the  river  is  the  most  available  outlet  if  the 
channel  be  sufficiently  improved. 

It  is  reported  that  a  large  part  of  the  logs  rafted  last  year  were 
wrecked  before  reaching  the  mouth  of  the  river;  therefore  it  may  be 
deemed  advisable  to  give  relief  to  this  class  of  navigation  by  clearing 
the  channel  from  Southard's  Ford  to  the  mouth  of  the  river  of  surface 
obstructions,  loose  rock,  snags,  flsh-traps,  and  overhanging  trees,  and 
the  construction  of  the  necessary  riprap  dams  to  confine  the  water  in 
the  channel  at  certain  points,  thus  securing  at  mean  stages  of  the 
water  a  fairly  safe  channel  for  the  passage  of  lografts  and  flat-boats  to 
the  Tennessee  River  during  a  period  of  about  eight  months  in  each 
year. 

The  cost  of  such  improvement  would  be  about  $50,000,  and  should 
Oongress  decide  to  undertake  the  work  $40,000  could  be  profitably  ex- 
pended yearly  until  its  completion. 

A  small  annual  outlay  will  be  necessary  to  maintain  the  channel  after 
being  placed  in  the  navigable  condition  as  projected. 

The  report  of  First  Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  in 
local  charge  of  the  survey,  is  hereto  attached,  accompanied  by  a  map* 
in  eleven  sections. 

Respectfully  submitted. 


J.  W.  BARLOViT, 

LietU.  Col.  of  Engineers. 


The  Ohiep  of  Engineers,  U.  S.  A. 


kbport  of  first  ubutbnant  h.  b.  waterman.  corps  of  bnginbbrs. 

Enoinebr  Officb,  U.  S.  Armt, 
NaBhviilet  Tmn,,  September  19,  18^. 
Sir:  I  have  the  bonor  to  sabmit  the  foUowiug  report  of  an  examiDation  of  Big 
Bear  Creek  [Bear  River],  Biississippi  and  Alabama,  made  bv  me,  assisted  by  Assist- 
ant Engineer  C.  A.  Looke,  in  accordance  with  yoor  orders  of  date  Jnne  32,  1887. 

On  June  34  we  proceeded  via  luka.  Miss.,  to  Southard's  Ford,  Biff  Bear  Creek.   We 
began  the  survey  at  this  point  and  completed  it  to  the  Tennessee  River  on  July  8. 

•  Omitted. 
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I  forward  herewith  a  map*  of  the  river  in  eleven  sections. 

(1)  I  also  inclose  a  table  of  obstructions  and  shoals,  showing  their  natare  and  the 
improvements  necessary  to  secure  navigation  above  low  water. 

The  total  estimates  for  this  kind  of  improvement  are  as  follows : 

Catting,  etc.,  877  overhanging  trees $1,500 

Catting  1,000  snags l,r>00 

Riprap  dam  (11,S«0  cubic  yards).... 36, 000 

Saodiy  improvements I *-i,.'>00 

Equipment 2,0«H) 

Cootmgencies,  damages  to  property  owners,  etc 6,500 

Total 50,000 

This  improvement  will  probably  only  be  temporary,  since  new  channels  can  be  easily 
formed  through  the  low  bottom  lands  which  border  the  stream  throughout  nearly  ail 
the  distance  examined.  Navigation,  if  improved  in  accordance  with  these  esti- 
mates, would  be  confined  to  mean  stages  of  water.  At  hiffh  water  the  river  leaves 
its  banks  to  such  an  extent  that  rafts  or  boats  could  hardly  keep  the  channel. 

(2)  Estimate  for  slackwater  navigation,  3  feet  allowed  at  all  periods. 

The  total  fall  of  the  river  in  pools  and  shoals  from  Southard's  Ford  to  the  Tennes- 
see River  is  65  feet.  To  overcome  this  fall  probably  eight  locks  and  dams  would  be 
necessary. 

ESTIMATE  OF  COST. 

Eight  locks  and  dams $180,000 

Damages  to  property 15,0  0 

Removal  of  existing  obstructions 5.000 

Total 500,000 

This  kind  of  improvement  is  very  difficult  to  estimate  on,  for  the  following  reasons: 

(1)  The  bottom  lands  are  of  such  great  extent  that  it  would  be  almost  impossible  to 
prevent  water  from  working  around  the  dams. 

(2)  It  would  probably  be  impossible  to  secure  a  rock  foundation  for  the  lock- walls, 
thus  requiring  an  expensive  artificial  floor  to  each  lock,  with  the  chances  of  constaut 
leakage  and  eventually  undermining. 

(3)  The  commerce  of  the  section  of  country  bordering  on  this  stream  is  very  little, 
and  it  was  difficult  to  determine  its  exact  amount.  Nearly  all  the  timber  near  the 
river  below  Southard's  Ford  has  been  cut  down.  It  is  estimated  that  500,000  feet,  B.  M., 
of  logs  were  rafted  down  the  river  last  year,  of  which  a  large  part  was  wrecked  before 
reaching  the  river's  mouth. 

Of  other  commerce  we  could  find  no  evidence,  and  In  consequence  I  hardly  think 
either  of  the  two  mentioned  kiuds  of  improvement  advisable. 

As  to  the  character  of  Big  Bear  Creek  above  Southard's  Ford  I  Iiave  the  honor  to 
state  the  following:  ^ 

Oar  instrucrions  designated  some  point  of  the  river  about  30  miles  above  the  mouth 
as  the  starting  point,  and  from  the  best  information  obtaiuable  we  Judged  this  ford 
to  be  about  at  the  proper  distance  firom  the  mouth.  A  reconnaissance  was  made  from 
a  point  5  miles  above  Southard's  Ford. 

Above  this  ford  the  river  is  of  a  totally  different  nature  from  below ;  above  the 
shoals  are  rock,  and  the  fall  is,  I  should  Judge,  more  rapid  than  below. 

It  partakes  in  ^reneral  above  this  point  more  nearly  ot  the  nature  of  a  mountainous 
stream.    Below  Southard's  Ford  the  bars  are  gravel  almost  exclusively. 

From  our  examination  I  should  estimate  the  cost  of  improvement  above  this  point ' 
M  greater  than  below.     One  very  serious  log-Jam  occurs  in  the  river  about  a  mile 
above  Southard's  Ford. 

The  lower  limit  of  such  timber  as  is  near  enough  to  the  river  to  be  available  for 
rafting  is  about  6  miles  above  Southard's  Ford,  and  of  course  the  lumber  interests 
are  now  interested  still  farther  up  the  river. 
Very  respectfully,  your  obedient  servant, 

H.  E.  Waterman, 
First  Lieutenant  of  Engineers. 

Lieut.  Col.  J.  W.  Barlow, 

Corps  of  Engineers^  U,  8,  A, 

*  Omitted.      ~  " 
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Table  ofshoaU  and  obstructions^  Bear  jRtrer,  MissUHppi  and  Alabama. 


No. 


ShoaL 


« 

u 

"H 

2 

^ 

1 

« 

ti 

^ 

J 

Southard's  Ford 
Moody'sMills  Bam 


Thompson's  Ford 


Fish-trap . 


Ford 

Month  of  Bnzsard 

Koost  Creek. 
M  n  m  p  h  i  s     and 

Charleston     B. 

H.  Bridfce. 
The  Three  Chutes 


13 
14 

15 

16 
17 

18 
19 

20 

21 
22  i 


23| 

24  I  Fish-trap . 

25 

26 

27 

28 

29 

30 

31 

32 

33, 

34 

35 

36 


Fish-trap . 


Fish-trap . 


0.0  I 

0.5  ' 

2.9 

3.0 

4.3 

5.0 


677 
157 
10 
997 
600 
1,613 


5.4 
6.8 


7.0 
7.4 
8.2 
9.1 


9.7 
10.1 


10.7 


18.0 
14.0 


15.5 
16.0 


16.8 


18.0  7,172 
19.9   1,976 


21.5 
22.5 
22.8 
24.0 
24.6 
25.1 
25.4 
26.2 
27.0 
27.6 

2ao 

2d.  4 


^MOes.l  Feet  >  Feet. 


1,015 
950 

600 
512 
260 


565 
50 


700 


6.000 

600  I 
616  I 

222 


0.9 
0.6 
0.2 
0.5 
0.6 
1.0 


1.5 
0.5 


2,635 

50 

1,300 

350 

950 

10 

1,200 

410 

30 

205 

225 

307 


28.6   3,000 
29.3  I    800 


0.5 

1.0 


1.0 
1.0 


1.0 
1.5 


0.8 


1.0 
1.0 

2.0 
0.5 
0.1 
3.0 
3.0 
0.2 
1.0 
2.0 
0.5 

ao 

2.0 
1.0 
2.0 
8.0 


Feet. 
0.67 
2.35 
5.00 
2.05 
0.70 
3.48 


2.24 
1.94 


1. 0  0. 36 

2. 0  1. 75 

1.5  0.93 

0.5  2.21 


0.5     0.36 


1.52 
1.65 


1.90 
5.07 


0.89 
0.97 


0.25 


4.69 
2.30 

3.61 
1.80 
1.38 
0.32 
0.72 
1.00 
1.93 
0.60 
2.05 
0.66 
0.63 
1.20 
1.23 
0.85 


Nature  of 
obstruction. 


24 


14 


12 


107 


Improvement  suggested. 


•-a 


Otuydi. 


280 
60 
40 


170 
41'0 


100 

"so 


250 
350 


800 
610 


610 
800 


1,240 
720 

2.920 

"mi 

go 
*i,*400 


300 


Sundry  improvements. 


5  stumps  to  be  grubbed. 
Remove  200  feet  of  mill-dam. 


Build  brush  and  rock  dam  100 
by  11  feet;  shore  protected, 
80  by  11  feet. 

Remove  old  dam— 10  cabie 
yards. 


23  cubic  yards  rook;  blasthiip 
in  deep  water, 
of  solid  rock. 


in  deep  wuter.idso  400  bbsta 
*     lid 


Remove  fish-trap  200  by  15 

feet. 
Excavate  3  cubic  yards  Ioom 

rook. 

Excavate  6  cubic  yards  loose 
rock. 


Grubbing     of   stumps 
brush. 

Remove  fish-trap. 


Remove  large  nwt 
Remove  fish-trap. 
Remove  stumps. 

Remove  fish-trap. 
Grubbing  of  brush. 

Do. 
Bo. 
Remove  eight  stumps. 
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IMPROVEMENT  OF  THE  OHIO,  MONONGAHELA,  AND  ALLEGHENY  RIVERS 
OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK  AND  DAM,  OHIO  RIVER; 
LOCK  AND  DAM  NO.  9,  MONONGAHELA  RIVER,  AND  THE  LOCKS  AND 
DAMS  ON  THE  MUSKINGUM  RIVER;  CONSTRUCTION  OF  ICE-HARBOR  AT 
MOUTH  OF  MUSKINGUM  RIVER,  OHIO,  AND  OF  LOCK  AND  DAM  AT 
HERR^S  ISLAND,  ALLEGHENY  RIVER. 


BEPORT  OF  LIEUTENANT-COLONEL  WrLLI4M  E.  MERRILL,  CORPS  OF 
ENGINEERS,  BVT,  COL.,  C.  S.  A..  OFFICER  IN  CHARfiE,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  :^,  183d,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THE  WORKS. 

IMPROVEMENTS. 

1.  Ohio  Rirer.  I  5*  Allegheny  River,  FennsylvaDia. 

2.  Operating  and  care  of  Davis  Island     6.  Dam  at  Heir's  Island,  Allegheny  River. 


Dam,  Ohio  River.  |  7.  Ice-harbor  at  month  of   Moskingam. 

3.  MonongahelaRiver,  West  Virginia  and  River,  Ohio. 


Pennsylvania. 
4.  Operatini;  and  care  of  lock  and  dam 
No.  9,  Mononjsahela  River. 


Operating  and  care  of  the  locks  and 
damson  the Maskingnm  River,  Ohio. 


EXAMINATIONS  AND  SURVEYS. 

9.  Ohio  River^  near  the  city  of  Evans-  j  10.  Big  Hockhocking  River,  Ohio,  from 
ville,  Indiana,  to  determine  what,  if  its  mouth  to  Coolviile. 

anything,  will  be  necessary  to  pro- 
vent  a  change  of  the  channel  of  the 
river  in  front  of  that  city.  I 


United  States  Engineer  Office, 

Cincinnati,  Ohio,  July  1,  1888. 
Sir:  I  have  the  honor  to  submit  herewith  the  aunual  reports  ou  the 
works  under  my  charge  for  the  fiscal  year  ending  June  30,  1888. 

First  Lieuts.  Lansing  H.  Beach  and  Cassius  E.  Gillette,  Corps  of  En- 
irineers,  have  been  on  duty  under  direction  of  this  oflSce  throughout  the 
fiscal  year. 

On  April  13, 1888, 1  transferred  to  Capt.  D.  W.  Lockwood,  Corps  of 
Engineers,  the  worksof  improvement  on  the  Big  Sandy,  Little  Kanawha^ 
Guyandotte,  and  Bnckhaunou  rivers,  which  had  been  under  my  tempo- 
rary charge  since  May  6,  1887. 

Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 

lAeuL  Vol.  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 

^  11)43    J 
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BB  z. 

IMPROVEMENT  OF  THE  OHIO  RIVER. 

As  no  river  and  harbor  act  was  passed  in  1887,  the  cost  of  all  work 
during  the  past  fiscal  year  has  been  borne  by  the  appropriation  of  ^u- 
;gU8t  6, 1886. 

Three  Brothers*  Island,  157  miles  below  Pittsburgh. — The  dam  at  this 
place,  built  nnder  contract  with  J.  F.  King,  was  discovered  to  need  con-  - 
^iderable  repair,  due  to  defective  paving  and  the  use  of  soft  stone. 
Thirty  four  sections  of  paving  were  taken  out  and  relaid ;  twenty-four 
sections  were  partly  repaired,  and  the  empty  spaces  under  a  number 
of  timbers  in  the  lower  slope  were  filled  up  solid,  and  the  paving  re- 
placed. The  work  was  done  under  the  direction  of  Mr.  B.  J.  Carpenter, 
assistant  engineer,  in  charge  of  the  dredging  fleet,  which  was  working 
in  the  neighborhood  at  the  time. 

Dike  at  middle  of  Grand  Chain,  946  tniles  below  Pittsburgh. — ^This  is  the 
third  or  middle  dike  at  the  Grand  Chain,  and  it  is  under  constmctiou 
under  contract  with  I.  V.  Hpag,  jr.,  dated  December  1,  1884. 

During  the  year  the  substructure  of  the  dike  was  extended  276  feet 
to  a  total  length  of  1,874  feet,  and  the  superstructure  was  extended  578 
feet  to  a  total  length  of  1,806  feet.  The  ultimate  length  of  the  dike  is 
3,008  feet.  At  the  request  of  the  contractor  the  contract  was  extended 
to  December  1, 1888. 

The  lower  dike  at  the  Grand  Chain  ou^ht  to  be  extended  to  the  Su- 
wannee Bocks,  a  distance  of  900  teet.  It  may  also  be  necessary  to  ex- 
tend the  upper  dike  to  the  Richmond  Eocks,  a  distance  of  700  feet.  It 
is  advisable,  however,  to  postpone  this  extension  until  the  middle  dike 
is  completed,  as  it  is  probable  that  the  latter  dike  will  check  the  exist- 
ing tendency  of  the  current  to  cut  around  the  upper  dike,  and  will  make 
the  extension  unnecessary. 

Removing  rocks  at  Grand  Chain. — Work  was  carried  on  under  a  con- 
tract with  the  Crescent  City  Wrecking  Company,  dated  December  6, 
1886.  During  the  last  fiscal  year  10,673.9  tons  of  rock  were  removed, 
making,  with  the  work  done  in  the  previous  fiscal  year,  a  total  of  11,472 
tons  removed  in  1887.  The  wrecking  plant  worked  on  the  Grenadier 
Kocks  at  the  head  of  the  Grand  Chain,  on  the  Jackson  Bocks  abreast 
of  the  Upper  Dike,  and  on  the  Arkansas  Bocks  between  the  two.  The 
quantity  of  rock  removed  at  each  place  was  as  follows : 

Tons. 

Orenadier  Bocks 4,601 

Arkansas  Rocks 1,493 

Jackson  Rocks 5,378 

Total - 11,472 

The  contract  price  per  ton  was  $4.85,  making  the  actual  amount  ex- 
pended for  rock  excavation  $55,638.71.  The  total  expenditure,  includ- 
ing engineering  and  contingencies,  was  $57,192.78.  The  contract  was 
closed  on  December  31,  1^7.  The  inspector  was  Philip  G^lay,  civil 
engineer,  and  the  following  is  his  final  report  on  the  work : 

REPORT  OF  MR.  PHILIP  OOLAT,  INSPECTOR. 

In  accordance  with  yonr  orders,  dated  May  17,  1887^  I  proceeded  to  Grand  Chain, 
Inhere  I  found  the  plant  of  the  Crescent  City  wrecking  Company  waiting  for  the 
-water  to  faU,  as  the  river  was  then  too  high  to  begin  work. 

On  the  25th  of  May  the  contractor  commenced  blasting  and  breaking  up  the  Jack- 
son Rocks,  there  being  then  about  18  feet  of  water  over  the  rocks. 
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The  dredgin;;  was  delayed  by  a  rise  in  the  river  until  the  16th  day  of  Jnne;  froiD 
that  date  nntil  the  30th  of  Jane,  897  tons  of  rock  were  removed  from  the  Jackson 
Rocks.  I  discovered  that  these  rocks  were  mostly  covered  with  sand  from  the  high 
waters  of  the  previoas  winter  and  spring,  and  that  the  carrent  created  by  the  dike  at 
this  point,  as  the  river  falls,  had  not  time  to  scour  out  the  sand  from  over  the  rooks. 
I  therefore  decided  to  remove  the  plant  to  the  Grenadier  Rocks,  and  so  reported  U> 
yoa  at  the  time. 

Go  the  5th  of  Jnly  the  plant  was  removed  to  the  Grenadier  Rocks,  which  wer& 
foand  to  be  composed  of  very  hard  gray  and  blue  limestone,  standing  up  boldly  out 
of  the  bed  of  the  river  in  groups  near  the  channel ;  in  fact,  so  near  the  channel  that 
the  steamers  had  to  make  a  detour  in  their  course  to  avoid  them. 
-  Work  was  carried  on  at  the  Grenadier  Rocks  until  the  24th  of  August,  resulting  in 
the  removal  of  3,932  tons  of  rock,  when,  on  receipt  of  your  letter  of  the  17th,  the 
plant  was  removed  to  the  Arkansas  Rocks,  as  per  order  contained  therein.  At  th& 
Arkansas  Rocks  the  work  progressed  from  the  26th  of  August  until  the  17th  of  Sep- 
tember,  and  1,493  tons  of  rook  were  removed,  when  the  plant  was  shifted  to  the  Jack- 
son RockA;  here  the  work  had  progressed  scarcely  one  week  when  the  pilot  on  the  local 
packet  reiK>rted  striking  rocks  in  the  channel  opposite  the  Grenadier  Rocks.  Upoa 
investigation  I  found  this  to  be  the  rock  that  had  been  worked  on  by  the  Hill  Wreck- 
ing Company  in  1881 ;  the  remaining  portion  of  the  rock  had  onlv  2  feet  of  water  over 
it  at  low  water.  I  therefore  removed  tue  plant  to  that  point  on  the  23d  of  September, 
sod  reported  the  same  to  you,  and  yon  approved  the  cnange  in  your  letter  of  Septem- 
ber 26.  The  work  was  continued  at  the  Grenadier  Rocks  until  the  8th  of  October,  by 
which  time  669  tons  (additional)  of  rock  had  been  removed. 

On  the  8th  of  October  the  plant  was  again  removed  to  the  Jackson  Rooks,  and  op- 
erations were  continued  at  that  point  nntil  running  ice  compelled  work  to  close  for 
the  season  on  the  30th  of  December.  On  returning  to  the  Jackson  Rocks  I  found  th& 
sand  all  wasbed-away  by  the  strong  current  formed  by  the  dike.  During  this  second 
Attack  on  the  Jackson  Rocks  4,480  tons  of  rock  were  removed. 

The  total  quantities  of  rock  removed  by  the  Crescent  City  Wrecking  Company  dnr* 
ing  the  season  are  as  follows : 

Tons. 

Grenadier  Rocks 4,601 

Arkansas  Rocks 1,49$ 

Jackson  Rocks 5,37?* 

Total 11.472 

To  break  op  this  ouantity  of  rock,  the  contractors  expended  20,100  pounds  of  No. 
1-XX  (75  per  cent,  nitro-glycerine)  of  Hercules  powder,  and  9,800  platinum  fuzes,  be> 
ing  at  the  rate  of  If  pounds  of  explosive  per  ton  of  rook;  the  cost  per  ton  for  explo- 
sives and  fazes  was  about  63  cents. 

PLANT. 

The  contractors'  plant  consisted  of  one  dredge-boat,  with  necessary  quarters  for  all 
the  men;  one  diving  flat,  12  by  35  feet,  with  storage-room  for  diving  outfit;  one  small 
towing  steamer,  and  two  decked  flats  or  scows,  18  by  95  feet ;  the  latter  were  used 
for  transporting  the  rock  to  a  safe  place  of  deposit. 

The  dredge  was  provided  with  one  Hay  ward's  grappling -bucket,  having  four  pointa 
or  blades  with  a  grasp  of  7  feet;  when  closed  it  assumes  the  form  of  a  hemisphere,  and 
holds  about  2  cnbic  yards  of  material. 

The  bucket  was  suspended  from  the  end  of  a  boom  45  feet  long  by  two  chains  run- 
ning back  to  two  fHction-drums,  set  12  feet  apart ;  one  man  operatiug  these  drums 
opens,  closes,  hoists,  lowers,  and  swings  the  bucket  to  any  desired  position,  making 
About  100  dips  with  the  bucket  per  hour,  and  at  times  lifting  out  rock  weighing  over 
3  tons. 

MODS  OF  OPERATING. 

The  operations  were  carried  on  as  follows:  The  blasting  was  done  by  a  submarine- 
diver  placing  the  dynamite,  or  Hercules  powder,  either  on  the  surface  of  the  rock  or 
alongside,  or  in  a  crevice  as  near  the  bed  of  the  river  as  possible.  After  the  charge 
was  placed  and  the  diver  had  come  out,  the  diving-boat  was  hauled  about  .30  yarda 
op  stream,  and  the  blast  was  exploded  by  a  magneto-electric  battery.  The  chargea 
con8ist««d  of  from  2  to  30  pounds  of  Hercules  powder,  made  up  by  tying  together  th& 
half-pound  paraffined  paper  cartridges,  with  one  platinum  fuze  in  the  charge  and 
wiUi  no  other  protection  from  the  water  than  the  paraffined  paper  in  which  the  Her> 
coles  powder  is  put  np  by  the  manufacturer.  As  the  weather  turned  cold,  and  the 
Hercolee  powder  was  fros^n,  it  was  fouud  necessary  to  use  two  platinum  fuzes,  placed 
close  together,  and  to  pass  the  electric  circuit  through  both,  making  a  petard  stroujc 
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«noagb  to  explode  frozen  dynamite.  I  ooald  not  notice  any  diminution  in  the  streog^ 
of  the  dynamite  in  conseqnence  of  being  frozen.  By  this  use  of  doable  fuzes  the 
danger  of  thawing  frozen  dynamit-e  was  avoided.  ^ 

To  make  navigation  safe  in  this  part  of  the  river,  I  wonld  recommend  that  the  fol- 
lowing additional  work  be  done : 

1.  Mocks  in  the  middle  of  the  river  near  the  head  of  Little  Chain  Bar. — ^These  rocks 
ahonld  be  removed,  as  the  sand-bar  above  has  made  down  to  them,  and  a  square  cross- 
ing Just  above  has  to  be  made  in  low  water. 

2.  The  upper  point  of  the  lower  bar,  on  which  these  rocks  are  found,  is  composed 
of  hard  cemented  gravel,  and  should  be  dredged  off  so  as  to  straighten  the  channel. 

3.  The  Hilderman  Booke,  near  the  Illinois  shore,  about  half  a  mile  above  Hilderman 
Landing,  which  is  4  miles  above  the  head  of  Grand  Chain,  should  be  removed ;  it  was 
on  these  rocks  that  the  United  States  dredge-boat  Oswego  was  damaged  in  1884. 

4.  The  remainder  of  the  Grenadier  Rocks  and  Arkansas  Rocks  form  two  reefs  ex- 
tending out  to  the  channel,  and  should  be  removed. 

5.  The  rocks  opposite  the  dike  being  built  at  Grand  Chain  Landing.  These  will 
oome  outside  of  the  end  of  the  dike,  ana,  being  near  the  channel,  should  be  removed. 

6.  A  reef  of  rocks  extending  out  to  the  channel  from  the  Illinois  Bar  about  1  mile 
below  Grand  Chain  Landing  should  be  removed.  It  was  on  these,  rocks  that  the 
steamer  TT.  F,  Nesbit  was  damaged  last  November. 

7.  The  extension  of  the  upper  dike  about  700  feet  to  the  point  of  the  Richmond 
Rocks,  and  the  extension  of  the  lower  dike  abotit  900  feet  to  the  Suwannee  Rocks. 
As  the  current  draws  around  the  end  of  these  dikes  and  over  the  rocks  Just  below 
them,  it  is  necessary  that  these  extensions  should  be  made. 

As  a  large  portion  of  the  material  to  be  removed  will  likely  prove  to  be  clay  and 

travel,  I  would  recommend  that  a  plant  be  chartered  by  the  day,  or  that  provision 
e  made  in  the  specifications  for  classifying  the  material. 

Additional  work  needed.-^lt  will  be  observed  that  farther  work  of  fe- 
moving  rocks  and  ceoieuted  gravel  is  needed  in  this  section  of  the  river, 
located  as  follows: 

At  Grand  Chain  the  remainder  of  the  Grenadier  and  Arkansas  rocks 
should  be  removed,  as  the  channel  at  the  head  of  the  chain  is  close  to 
tlie  Illinois  shore,  and  therefore  close  to  the  rocks;  there  is  also  about 
250  tons  of  the  Jackson  Bocks,  lying  outside  of  the  upper  dike,  that 
should  be  removed  to  give  a  clear  channel  between  the  dike  and  the 
Kentucky  shore.  There  are  also  some  dangerous  rocks  lying  outside  of 
the  line  of  the  middle  dike,  now  building  at  Grand  Chain  Landing,  and 
a  rock  reef,  projecting  well  out  into  the  river,  al>ont  a  mile  below  the 
landing;  both  shouhl  be  removed.-  It  will  also  im{>rove  navigation  to 
take  out  the  remains  of  the  '^  stoiie-boa^"  and  of  the  steam-boat  £ieA- 
mondy  although  not  in  the  channel. 

At  Little  ChaiUj  8  miles  above  Grand  Chain,  there  are  some  rocks 
and  some  cemented  gravel  in  the  middle  of  the  river  that  ought  to  be 
taken  out^ 

The  Hilderman  RockSj  about  4  miles  above  the  head  of  the  Grand 
Chain,  are  also  much  in  the  way,  and  one  of  the  Government  dredges 
was  injured  on  them  in  1884. 

The  Hec^y  Bocks  on  the  Illinois  shore,  about  2^  miles  above  the  head 
of  Grand  Chain,  are  sometimes  troublesome,  but  as  the  present  low- 
water  channel  does  not  pass  near  them,  their  removal  may  be  postponed 
for  the  present. 

The  accompanying  maps  of  the  Grand  Chain  show  the  positions  of 
the  various  rocks  and  dikes. 

Ice  piers. — Much  greater  delay  than  was  anticipated  has  occurred  in 
securing,  as  requir^  by  the  act  of  Congress,  formal  cessions  of  wharf- 
age rights  and  dues  in  favor  of  water  craft  seeking  protec'ion  from  ice. 
In  some  cases  the  cities  interested  were  compelled  to  acquire  riparian 
rights  by  purchase,  and  much  time  was  expended  in  securing  these  at 
the  lowest  possible  figures.  This  work,  however,  is  now  completed,  and 
the  papers  have  been  forwarded  to  Washington.    If  no  unexpected  ob- 
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8tacl6  tarus  up  the  work  of  building  these  piers  will  be  undertaken 
during  the  present  working  season. 

REaiOVINa  OBSTRUCTIONS  AT  MOUTH  OF  LICKINO  RIVER. 

Although  this  work  was  widely  advertised,  bidders  evidently  consid- 
ered it  as  extra  hazardous,  and  only  one  bid  was  received.  As  the  sea- 
son was  advanced,  and  the  water  was  then  favorable  for  work,  it  was 
<3onsidered  advisable  to  accept  this  bid  rather  than  lose  two  more  months 
in  advertising.  The  contract  was,  therefore,  let  on  the  I6th  of  July  to 
I.  V.  Hoag,  jr.,  at  his  bid  of  $13  per  cubic  yard  removed.  The  season 
turned  out  to  be  exceptionally  favorable  for  such  work,  and  could  its 
character  have  been  known  in  advance  much  lower  figures  might  have 
been  obtained,  and  much  more  work  could  have  been  done.  As  it  was, 
a  total  of  1,384.6  cubic  yards  of  rock  were  removed,  and  an  excavation 
135  feet  long,  with  an  average  width  of  63  feet  and  a  uniform  depth  of 
4  feet  at  low  water  was  obtained.  This  is  a  mere  beginning  on  a  chan- 
nel that  is  to  be  about  1,000  feet  long,  and  there  is  thus  far  no  appre- 
ciable benefit  resulting  to  commerce;  but  the  work  done  is  permanent 
in  character,  and  it  lessens  by  that  much  the  total  excavation  required 
to  make  a  navigable  channel  into  the  Licking  at  all  stages. 

GREAT  MIAMI  EMBANKMENT,  489  MILES  BELOW  PITTSBURGH. 

The  river  and  harbor  act  of  August  5, 1886,  states  that  the  object  of 
this  work  is  to  confine  the  waters  of  the  Great  Miami  in  great  floods  ^^to 
the  end  that  the  formation  of  the  bar  in  the  Ohio  River  now  forming  and 
obstructing  navigation  may  be  arrested."  For  my  individual  views  on 
this  subject  I  would  refer  to  the  last  paragraph  of  my  report  on  Law- 
rencebnrgb  bf arbor.    (Report  of  Chief  of  Engineers,  1865,  page  1839.) 

The  embankment  that  the  United  States  is  expected  to  raise  is  the 
track  of  the  Lawrenceburgh  Branch  of  the  Cincinnati,  Indianapolis, 
^aint  Louis  and  Chicago  Railroad,  and  as  the  available  funds  would 
not  permit  the  raising  of  this  track  to  the  height  of  the  flood  of  1884,  it 
was  decided  to  raise  it  to  a  height  of  3  feet  below  the  level  of  the  flood. 
Yarions  causes  intervened  to  delay  the  letting  of  the  work,  but  finally 
a  definite  proposal  was  received  from  the  Cincinnati.  Indianapolis,  Saint 
Lonis  and  Chicago  Railway  Company  to  raise  the  embankment  upon 
which  their  track  is  laid  to  the  height  just  indicated  tor  the  sum  of  20 
cents  per  cubic  yard  of  material  put  in  place.  As  the  price  was  con- 
sidered a  reasonable  one,  and  as  it  was  not  practicable  to  make  a  con- 
tract for  this  work  with  any  other  party  than  the  company  owning  the 
embankment,  the  contract  was  maide  with  this  company  on  December 
2\j  1887,  at  the  price  named  in  their  proposal. 

At  the  close  of  the  fiscal  year  the  status  is  as  follows :  The  contract 
with  the  railroad  company  prescribes  that  the  embankment  shall  have 
a  top  width  of  16  feet,  with  side  slopes  of  1  on  IJ.  The  company  have 
widened  the  existing  embankment  along  the  entire  distance  which  it  is 
proposed  to  raise,  so  that  its  present  top  width  varies  from  27  to  40 
feet.  This  work  of  widening  the  embankment  below  the  level  of  the 
railroad  track  is  nearly  completed,  and  it  only  remains  to  place  addi- 
tional material  on  top  to  raise  it  some  4  feet,  or  to  the  prescribed  height 
of  3  feet  below  the  flood  line  of  1884.  The  contract  calls  for  about 
t)2,500  cubic  yards  of  embankment  within  the  limit**  prescribed ;  of  this 
amount  about  64,500  cubic  yards,  or  a  little  more  than  two-thirds,  has 
been  put  in. 
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Rising  Sun  Bar^  502  miles  below  Pittsburgh. — As  the  bar  at  this  place 
has  long  been  a  notable  obstacle  to  Ohio  Kiver  comtnercef  aud  as  tlie 
dike  recently  built  has  been  unusually  successful,  two  maps  are  ap- 
pended shovfing  the  conditiou  of  affairs  after  the  first  dike  was  built 
and  the  present  conditiou.  During  the  past  season  there  has  been  no 
obstruction  to  navigation  at  this  point,  while  before  the  new  dike  was 
built  it  was  always  the  first  place  to  give  trouble. 

WORK  OF  DREDGES  IN  1887. 

The  dredges  spent  the  winter  of  1886-87  in  the  natural  ice-harbor  at 
the  moilth  of  the  Muskingum,  and  in  the  latter  part  of  March  they  were 
towed  up  to  Pittsburgh  for  the  customary  spring  repairs  and  for  work 
in  that  end  of  the  river.  Repairs  were  completed  by  the  10th  of  June^ 
and,  under  tow  of  the  chartered  steamboat  J.  H.  McConnellj  Oapt. 
Stephen  D.  Davis,  the  fleet  started  on  its  season's  work. 

Davis  Island  Dam,  5  miles  below  Pittsburgh. — The  dredges  were  em- 
ployed here  in  pulling  out  part  of  the  old  coffer-dam,  near  pier  1,  and 
in  deepening  the  channel  of  approach  to  the  lock  from  below.  Nine 
piles  were  pulled,  and  680  cubic  yards  of  shale  were  excavated.  The 
scantiness  of  the  water,  and  the  necessity  for  continuing  down  the 
river  before  it  should  fall  too  low  for  travel,  prevented  the  removal  of 
the  riprap  around  the  piling. 

On  the  evening  of  June  18  the  dredges  started  for  Wheeling,  the 
river  being  so  low  that  it  was  not  safe  to  stop  at  any  intermediate  point. 
They  got  aground  at  Beaver  Shoals  and  at  Raccoon  Shoals,  and  one  of 
the  boats  was  injured  on  a  natural-gas  pipe  that  crosses  the  Ohio  at  the 
latter  place. 

On  June  20,  the  dredges  arrived  at  the  Steuben ville  Bridge,  and  spent 
six  hours  in  removing  two  wrecked  barges  below  this  bridge;  they 
arrived  at  Wheeling  on  the  21sty  having  lost  one  hour  by  grounding  at 
the  foot  of  Twin  Islands. 

Wheeling  Greek  Bar,  91  miles  below  Pittsburgh, — Work  was  begun  on 
this  bar  on  the  21st  of  June,  and  was  continued  until  the  27th,  when  the 
low  stage  of  the  river  made  it  necessary  to  suspend  work,  and  continue 
down  the  river.  Two  through  cuts  were  made,  and  the  channel  was 
widened  65  feet.  This  bar  was  dredged  off  in  1832,  but  the  great  amount 
of  refuse  brought  out  by  the  creek  is  constantly  rebuilding  it.  Ex- 
cavation made  June  21  to  June  27,  6,607.5  cubic  yards;  two  rocks 
weighing  3J  tons,  and  one  snag  weighing  three-fourths  of  a  ton,  vs;ere 
dug  out  of  this  bar. 

Three  Brothers  Islands  and  Rowland's  Race,  157-159  miles  below  Pitts- 
burgh,— The  dredges  arrived  here  on  the  29th  of  June,  and  were  com- 
pelled by  the  long  continued  low  water  to  remain  until  November  19,  a 
period  of  nearly  five  months;  more  work  was  done  at  this  locality  than 
would  have  otherwise  been  undertaken,  but  it  is  believed  that  noue  of  it 
was  wasted.  The  obstructions  consisted  of  a  hard  gravel  bar  at  the 
head  of  the  Middle  Brother  that  forced  the  channel  to  make  an  awk- 
ward turn  into  the  Ohio  shore;  a  shore-bar  below  Newell's  Ruu,  com- 
posed of  loose  and  hard  gravel,  and  contaiuing  a  great  number  of  logs 
that  were  much  in  the  way  of  ascending  fleets ;  a  shore-bar  on  the 
lower  part  of  Middle  Brother  Island  that  was  in  the  way  of  fleets  en- 
deavoring to  straighten  up  to  enter  Rowland's  Bai^e;  a  hard  gravel 
shore  bar  on  the  Ohio  side  at  the  race  itself,  and  a  lump  of  loose  gravel 
just  below  the  Middle  Brother,  and  ta  the  left  of  the  channel  at  the  foot 
of  Rowland's  Race. 
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The  following  is  a  snminary  of  the  work  done  in  this  piece  of  river: 


FlacA. 

0 

Excavation. 

Rock. 

Logs. 

Wrecks  re- 

Na 

Welgbt. 

No. 

Welgbt, 

moved. 

Bar  at  heftd  of  Middle  Brotber 

Cubic  vardt. 

96,839 
7,904 

18,687 
7,942 
9.148 

1 

Tons. 
6.2 

2.8* 

Tims, 

1 

Sbofe-bftr  below  Newell's  Ran. ..•••...... 

49 

50.8 

Bar  near  foot  of  Middle  Brotber 

Sbore-bar  at  Bowland's  Race 

1 

0.7 

GraTel  lamp  to  left  of  Rowland's  Race. . . . 

Total 

140.520 

2 

&5 

50 

60.5 

1 

On  the  19th  of  Novemoei  a  small  rise  came  that  enabled  the  dredging 
fleet  to  pass  down  the  river,  and,  on  the  21st,  the  fleet  entered  the  Mus- 
kingum River,  where  the  dredges  were  employed  until  Jniie,  1888.  The 
record  ol  this  work  will  be  found  in  the  report  on  that  river. 

Dredges  in  commissiony  1887. 


Time  at  work :  Days. 

Dnrdging  gravel 112 

I>redging  shale,  loose  rocks,  etc 8 

Removing  wrecks,  logs,  locks,  etc......       3 

123 


Time  lost:  Davs. 

Traveling 4| 

Accidents 7| 

Soodays 23 

At  work  on  Muskingam  Kiver 40 

75 

Total  nnroberof  days lOg 

Total  in  commission  in  Ohio  River. ...    15^ 


Work, 


Gravel  excavated  per  day  of  work,  cable 
yards 1,22L3 

Gravel  excavated  daring  the  aeaion, 
cable  ysrds 139,224.2 

Shsle,  loose  rooks,  etc,  excavated  per 
day  of  work,  oubie  yards 953.8 

Shale,  loose  rocks,  etc,  excavated  dar- 
ing the  season,  oaUo  yards 8,585 


Total  excavation  daring  the  season, 
cabic  yards 147,80a2 


Large  rocks  removed  (namber,  4),  tons. 
Logs  and  snags  removed  (oumber,  51), 

tons .\ 

Number  of  wrecks  removed 

Number  of  piles  removed 


12.25 

60.25 
» 
9 


CoeU 


E^ipment: 

Per  day  in  commlssSon. . 

Per  day  at  work 

For  the  soaaon 

Towing: 

Per  day  in  commission.. 

Per  day  of  work 

For  the  season 

Bepairs: 

Per  day  in  oommissi<m. 

Per  day  of  work......... 


$3.09 

4.70 

584.07 

34.62 

44.47 

5,470.00 

1.31 
L68 


Repairs— Continaed : 

For  the  season 

Salaries: 

Per  day  in  commission 

Per  day  of  work 

For  the  season 5^375.88 

Total: 

Per  day  in  commission 73.64 

Per  day  of  work 94.62 

For  the  season 11,636.88 


206.93 

$34.02 
43.71 


TiBie: 

Inordinary ..... 
Asnoal  repairs.. 


Dredges  out  of  oommissionf  1887. 


Total. 


Days. 

90 

77 

"l67 


Cost: 


Sslsries  in  ordinary $1,116.80 

Towing,  «>to 450.00 

Total  in  ordinary 1,566.80 


Salaries  daring  annual  repairs $3,874.73 

Annual  repairs 2,661.64 

Total  cost  of  repairs 6.036.37 


Total  out  of  commission 7,603.17 

Totalper  day  out  of  commission 45.47 

Total  per  day  in  ordinaiy 17.41 


Cost  of  toark,  including  all  expenditureSf  in  1887. 

Dredging  gravel $17,284.77 

Dredging  shale,  loose  rocks,  etc 1,407.81 

Kem^lng  wrecks,  snags,  logs,  etc 547.47 

Totsl  expenditure 19,240.05 

Cost  per  unit. 

Per  cable  yard  of  gmvel  excavated $0.12 

Per  eabio  yard  of  shale,  loose  rock,  etc,  excavted 10 

Per  day  in  commission 121.77 

Per  day  of  work 15U.4J 
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WORK  OP  SNAG-BOAT  IN  1887. 

The  sna^-boat  K  A.  Woodruff  was  put  in  order  for  the  season's  work, 
and  left  Cincinnati  on  June  17,  running  up  tlie  river  as  far  as  Wheel- 
ing, 90  miles  below  Pittsburgh,  where  she  was  compelled  to  turn  back 
on  account  of  low  water.  From  Wheeling  she  worked  down  the  river 
to  Cairo,  thence  up  the  river  to  Buzzard's  Roost,  14  miles  above  Cin- 
cinnati, and  thence  to  the  mouth  of  Kentucky  River,  where  she  went 
into  winter  quarters  on  November  13.  The  total  distance  traveled  dur- 
ing the  season,  including  minor  trix)S  made  while  on  the  above-men- 
tioned routes,  was  2,125|- miles. 

During  the  season  1,225  snags,  127  large  rocks,  and  16J  cubic  yards 
of  riprap,  46  new  wrecks,  and  the  remains  of  13  wrecks,  previously  re- 
ported, were  removed. 

Among  the  wrecks  the  most  notable  were  those  of  the  wharf-boat  at 
Huntington,  W.  Va. ;  the  steamer  Jerry  Osborn^  near  Catlettsburgh, 
Ky.;  the  steamer  Oood  Intent,  at  Lewisport  (Ky.)  Landing;  the  ferry- 
ix^t,  opposite  Paducah,  and  the  steamer  Charles  Morgan^  from  the  har- 
bor at  upper  end  of  Cincinnati. 

Among  the  larger  snags  removed  may  be  mentioned  one  at  Tobins- 
port  Landing,  weighing  50  tons ;  3  from  the  channel  near  Orissom's, 
weighing  80^  tons,  60  tons,  and  110  tons,  respectively;  3  from  the 
channel  at  bead  of  Diamond  Island,  weighing  63^  tons,  62  tons,  and  164 
tons  respectively ;  1  from  the  channel  at  head  of  Walker's  Bar,  weigh- 
ing 54^  tons;  1  just  below  Rennet's  Landing,  weighing  54  tons;  1  at 
he^  of  Sisters  Island,  weighing  50  tons ;  1  at  Hurricane  Creek,  weighing 
122  tons ;  2  near  Raleigh,  weighing  57^  tons  each ;  1  near  Butler's  Land- 
ing, weighing  116^  tons ;  and  a  root  just  below  the  old  locks  of  the 
Louisville  and  Portland  Canal,  weighing  48  tons. 

It  is  worthy  of  note  that  during  the  summer  and  autumn  of  1887  the 
Ohio  River  was  continuously  at  a  very  low  stage  for  the  longest  period 
«ver  known  since  regular  gauge-records  have  been  kept.  During  all 
this  period  of  extraordinary  low  water  the  Woodruff  was  continuously 
at  work,  and  was  the  only  large  steam-boat  in  commission  on  the  river. 
She  frequently  had  to  spar  her  way  over  bars,  and  it  took  her  four  days 
to  get  over  the  bar  at  French  Island :  but  she  kept  steadily  at  her  work 
until  she  reached  Cincinnati  in  the  latter  part  of  October.  As  a  con- 
sequence of  this  work  during  very  low  water  the  river  got  a  thorough 
cleaning,  and  many  old  snags  that  ara  covered  with  sand  at  ordinary 
stages  were  discovered  and  pulled  out.  The  work  was  not  done  with- 
out considerable  damage  to  spars  and  rigging,  but  the  hull  was  appar- 
ently uninjured.  The  captain  of  the  snag-boat,  W.  H.  Christian,  de- 
serves the  highest  praise  for  the  skillful  and  efficient  manner  in  which 
he  performed  his  duty.  The  sight  of  this  large  boat  steadily  working 
her  way  up  the  river  when  nothing  else  was  running,  except  small 
«tem-wheelers,  was  a  constant  surprise  to  the  riparian  population,  and 
•even  to  river  men  themselves.  This  fact  Settles  the  question  of  the 
adaptedness  of  the  Woodruff  to  her  work,  and  it  is  mainly  due  to  the 
reduced  draught  caused  by  the  lengthening  of  the  boat  in  1885. 

It  was  possible  to  have  continued  work  above  Cincinnati,  but  coal 
was  at  &mine  prices,  and  almost  impossible  to  get  at  any  price,  and  the 
occasion  did  not  seem  to  call  for  unusual  expenditures  or  risks. 

HABBOU  OP  EEFUaS  NEAR  CINCINNATI,  OHIO. 

The  work  in  progress  at  the  date  of  the  last  annual  report  was  the 
completion  of  the  third  dike  at  Four  Mile  Bar,  under  contract  with 

Digitized  by  VjOOQIC 


1652   EEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


John  J.  Shipman,  dated  November  28, 1SS4.  This  work  was  finished  in 
August,  1887. 

The  so-called  harbor  of  refuge  is  fonned  by  three  dikes  at  Four 
Mile  Bar  in  the  Ohio  Eiver,  10  miles  below  Cincinnati.  These  dikes 
have  been  built  with  the  double  purpose  of  holding  back  gorges  of  ice 
that  might  cause  damage  to  water  craft  lying  in  the  harbor  of  Ciucin- 
nati,  and  of  improving  the  low- water  channel  at  Four  Mile  Bar,  which 
was  formerly  one  of  the  shallowest  bars  above  Cincinnati.  The  dikes 
have  proved  a  success  in  both  capacities. 

The  following  tabular  statement  shows  the  quantities  of  material 
nsed  in  the  construction  of  the  three  dikes,  with  their  length  and  cost: 


Upper  dike 
oil  Ohio 
ahore. 


Dike  on 

Kentucky 

•bore. 


I«ower  dike 

OD  Ohio 

shore. 


Brush curds.. 

Kiprap  stone cubic  yards.. 

Timber feet  B.  M.. 

Bolts  and  spikes pounds.. 

Excavation cubic  yards.. 

Total  cost 

Length  in  feet 

Cost  per  running  foot 


483 

18,228 

*65«,P50 

66,930 


552.4 

20. 832. 72 

821,261 

75.349 


$33,695.87 

2,135 

$15.78 


$39,784.87 

2,477 

$16.06 


27,647.24 

098.804 

92,<Ul 

417 

$50,719.61 

2.600 

$20. 2» 


The  direct  appropriations  for  the  harbor  of  refuge  have  aggref^ated 
the  sum  of  $83,000,  and  the  excess  of  cost  above  this  amount  has  beeD 
paid  from  appropriations  for  improving  the  Ohio  Eiver.  The  work  hav- 
ing been  completed  no  .further  appropriation  is  required. 

The  benefit  of  these  dikes  accrues  to  the  general  commerce  of  the 
Ohio  Biver,  and  to  the  local  commerce  of  the  city  of  Cincinnati. 

The  accompanying  map  shows  the  situation  of  the  dikes,  and  their 
relations  to  each  other. 

STAGES  OF  RIVES  DURING  1887-'83. 

The  past  fiscal  year  has  been  noted  for  the  longest  duration  of  low 
water  that  has  been  known  since  continuous  gauge-records  were  begun 
at  Cincinnati,  in  1888.  Prom  July  7  to  December  7,  a  period  of  five 
months,  the  gauge-reading  at  this  city  (except  for  six  days)  was  less 
than  6  feet,  and  from  the  1st  of  July  to  the  1st  of  January,  a  period  of 
six  months,  the  gauge-reading  never  exceeded  8  feet.  This  unprece- 
dented low  water  had  a  very  damaging  effect  on  river  commerce,  es- 
pecially on  the  coal  trade.  No  coal  was  shipped  from  Pittsburgh  from 
June  to  the  following  January,  and  coal  at  Cincinnati  and  other  points 
reached  famine  prices.  A  considerable  supply  was  brought  in  by  rail 
to  meet  the  argent  demand,  but  this  kind  of  shipment  ceased  as  soon 
as  coal  could  be  brought  down  by  river. 

it  is  worthy  of  note  that  the  winter  rains  did  not  make  good  the  lack 
of  precipitation  during  the  summer,  the  highest  gauge-reading  at  Cin- 
cinnati during  the  winter  of  1887-'88  having  been  39  feet  11  inches, 
which  is  lower  than  has  ever  been  noted  since  regular  gauge-records  were 
begun,  except  in  the  winter  of  1 877-'78,  when  the  highest  gauge-reading 
was  33^  feet.  Taking  the  whole  fiscal  year  into  account,  it  has  been  the 
driest  that  the  Ohio  Valley  has  known  during  the  last  thirty  years,  and 
possibly  longer.  It  should  be  noted,  however,  that  the  lowest  accurately 
known  gauge-reading  at  Cincinnati,  1  foot  and  11  inches,  occurred  in 
September,  1881.  The  lowest  reading  in  1887  was  2  feet  9  inches  on 
four  days  in  September,  and  on  one  day  in  November. 
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WATEB-aATJGES. 

Eegolar  gange-records  of  the  oscillations  of  the  Ohio  River  are  kept 
for  the  use  of  this  oflBce  at  Pittsburgh,  Davis  Island  Dam,  Wheeling, 
Marietta,  Oincionati,  Louisville,  Evansville,  Paducah,  and  Cairo.  At 
Pittsburgh,  Wheeling,  Marietta,  and  Cincinnati,  the  records  are  taken 
from  the  gauges  established  by  those  cities,  but  the  gauges  at  Louisville, 
Evansville,  Paducah,  and  Cairo  were  established  under  the  direction  of 
this  office,  those  at  Louisville  and  Cairo  being  parts  of  the  Mississippi 
water-gauge  system. 

There  are  also  three  Government  gauges  established  for  the  benefit  of 
passing  boats,  whose  readings  are  not  recorded.  One  is  located  at 
Belpre,  Ohio,  opposite  Parkersburgh,  and  consists  of  a  graduated  iron  bar 
resting  on  an  inclined  wooden  sill,  just  even  with  the  natural  surface, 
which  is  supported  on  posts  and  is  protected  on  both  sides  by  paving. 
Ttiis  gauge  reads  from  low  water  to  the  31-foot  stage,  and  is  designed 
to  enable  ascending  boats  to  determine  the  head  room-under  the  Parkers- 
burgh Bridge  over  the  Ohio.  Another  is  located  at  Campaign  Point,  op- 
|)osite  Addison,  Ohio,  and  3  miles  above  the  Point  Pleasant  Bridge. 
This  gauge  consists  of  three  stout  vertical  posts  that  give  gauge-read> 
ings  from  the  20-n>ot  to  the  60-foot  stage  and  is  intended  to  enable  de- 
scending boats  to  determine  the  head-room  under  the  Point  Pleasant 
Bridge  over  the  Ohio.  The  third  gauge  is  placed  in  the  pump-house 
of  the  IJewport  (Ky.)  Water- Works,  6  miles  by  river  above  the  New- 
port and  Cincinnati  Bailroad  Bridge,  and  is  intended  to  show,  by 
direct  observation,  the  head-room  under  this  bridge.  The  gauge  con- 
sists of  a  flexible  band,  2  feet  wide  and  75  feet  long,  fastened  at  one  end 
to  a  cylindrical  float  of  sheet-iron,  and  wound  up  at  the  other  end  on  a 
counter-weighted  drum.  The  baud  is  oomposed  of  black  rubber  cloth, 
backed  by  white  muslin  and  re-enforced  by  brass-wire  cloth.  The  gauge 
only  shows  the  even-numbered  figures,  which  are  12  inches  high  and 
are  cut  out  of  the  rubber  cloth,  thus  uncovering  the  white  muslin  back- 
log and  showing  white  figures  on  a  black  ground.  At  night  a  reflector 
is  placed  behind  the  gauge,  and  the  illuminated  figures  are  plainly  visi- 
ble through  the  muslin.  This  gauge  was  constructed  in  1876,  but  the 
record  was  accidentally  omitted  from  the  annual  report.  Owing  to  its 
distance  above  the  bridge,  the  oscillations  of  the  river  at  the  two  loca- 
tions do  not  agree,  nor  can  any  gauge  be  placed  at  the  Newport 
Water- Works  that  will  always  give  the  correct  head-room  under  the 
bridge ;  in  view  of  this  fact  the  gauge  has  been  set  so  as  to  read  as  ac- 
curately as  possible  in  high  water,  at  which  time  it  is  most  important 
to  know  the  head-room  under  the  bridge. 

During  the  fiscal  year  the  gauge  at  Belpre,  Ohio,  was  repaired  by 
filling  up  and  paving  around  the  upper  section,  where  some  scour  had 
taken  place,  and  the  gauge  at  Evansville,  Ind.,  was  repaired  by  rebuild- 
ing the  lower  80  feet  of  the  gauge,  the  timbers  of  which  bad  rotted. 
The  paving  on  each  side  of  the  gauge  had  settled,  leaving  the  iron  bar 
projecting  about  3  inches  and  expos^  to  injury  bypassing  teams;  this 
paving  was  raised  and  reset  for  the  whole  length  of  the  gauge,  180  feet, 
m  that  the  gauge-iron  is  now  2  inches  below  the  paving. 

SLOPE  OP  THE  OHIO  BIYEB  AT  LOW  WATER. 

The  slope  of  the  Ohio  Biver  at  low  water,  as  determined  by  levels 
given  in  the  reports  of  my  predecessor,  Mr.  W.  Milnor  Roberts,  dated 
April  21, 1870,  is  very  irregular,  and  a  summary  of  the  local  slopes  will 
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be  convenient  for  reference.  It  ought  to  be  premised  that  the  levels 
from  Pittsburgh  to  Letart,  a  distance  of  234  miles,  were  taken  in  1837-'iS; 
those  from  Letart  to  Clipper  Mills,  a  distance  of  37  miles,  in  1844;  aod 
those  from  Clipper  Mills  to  Cairo,  696  miles,  in  1867-^68.  The  older  levels 
are  known  to  be  somewhat  inaccui'ate,  bnt  it  is  probable  that  the  errors 
are  not  serious.  For  convenience  in  identifying  the  sections  of  the  river 
the  names  and  distance  of  the  more  important  towns  and  cities  have 
been  added. 

Table  showing  the  slope  of  the  Ohio  River  from  PitUhnrgh  to  Cuiro, 


Milen  be- 
low Pitts- 
burgh. 


25 


171 
183 


249 

267 

306 
325 
353 


405 

466 
493 
502 

553 

508 

630 
C58 


740 
749 


783 
818 


847 


920 
965 


Locality. 


Rochester 

Stenbenville... 
Wheeling 

Marietta 

Parkersborgh. 

Pomoroy 

Gallipolia 

Huntington  ... 

Ironton 

Portsmouth  ... 

MaysriUe 

Cincinnati 

Aurora 

Rising  Sun  ... 

Madison 

Louisville 

Brandenbiirgh 
Leavenworth.. 

Rockport 

Owenoborougb 

Evflnsville 

Monnt  Vernon 

Shawneetown . 
Casey  ville 

Faducah 

Cairo 


Miles  be. 

low  Pitta 

burgh. 


ta  20 
40 
60 
80 
100 
120 
140 
160 
180 
200 
220 
240 
260 
280 
300 
320 
840 


400 
420 
440 
460 
480 
500 
520 
540 
560 
580 
598 
C20 
640 
060 
680 
700 
720 
740 
7ri0 
780 
800 
820 
840 
860 
880 
9U0 
9-20 
940 
960 


Permile. 


17.0 
7.7 
7.8 
8.7 

10.8 

U 

7.8 
6.5 
7.1 
lt.3 
9.4 
7.3 
4.7 
5.5 
7.3 
7.6 
5.5 
4.1 
4.4 
3.2 
8.8 
4.0 
2.5 
4.4 
5.5 
4.7 
2.9 
L4 
1.8 
4.4 
8.5 
4.2 
1.4 
3.6 
1.9 
4.0 
3.8 
3.3 
2.6 
4.0 
2.3 
4.2 
3.8 
1.8 
2.2 
L6 
2,1 


Mileebe- 
low  Pitts- 
burgh. 


OtolOO 


>100       900 


►  200       300 


300       400 


^400       500 


500       508 


.601       700 


^700       800 


^£00       000 


^900       907 


Pernik. 


la* 


T.« 


10 
18 

S.5 

S.8 

11 

1-5 


Th^  average  slope  from  Pittsburgh  to  the  head  of  the  Falls  at  Loais^ 
Tille  is  6.2S2  inches  per  mile,  and  from  the  foot  of  the  Falls  to  the  moatb 
of  the  river  is  3.04  inches  per  mile.  The  descent  at  the  Falls  is  27  feel 
in  about  3  miles. 

NAVIGABILITY  OP  OHIO  RIVER. 

As  the  statement  was  once  made  that  the  Ohio  River  was  frozen  np 
for  half  the  year  and  dry  for  the  other  half,  and  as  this  statement  ia 
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8till  quoted  by  those  who  are  opposed  to  the  improyement  of  the  river, 
I  bave  thought  it  worth  while  to  examine  the  records,  to  see  what  are 
the  actual  facts  in  the  case. 

The  minimum  navigation  for  coal  fleets  may  be  taken  as  6  feet  on  the 
sboalest  bars,  and  the  minimum  navigation  for  steam-boats  as  3  feet. 
The  question  of  the  readings  on  different  gauges  that  correspond  to 
these  depths  in  the  river  can  only  be  decided  by  the  experience  of  nav- 
igators, as  the  bed  of  the  river  is  more  or  less  changeable,  and  the  read- 
ings of  the  gauges  do  not  necessarily  show  the  depths  in  the  river. 

Pittsburgh  gauge. — ^The  3-foot  and  6-foot  readings  on  this  gauge  show 
with  considerable  accuracy  the  corresponding  depths  for  navigation. 
A  careful  study  of  the  records  during  a  period  of  twenty-four  years, 
made  in  1879  by  Lieut,  (now  Capt.)  F.  A.  Mahan,  Corps  of  Engineers, 
shows  the  following  average  stages  of  water. 

Bays. 

Under  3  feet 81 

Over  3  feet ^ 284 

Over  6  feet 156 

In  other  words,  there  is  steam-boat  navigation  at  the  upper  end  of 
the  Ohio  Biver  fo^an  average  of  9^  months  in  the  year,  and  coal-barge 
navigation  for  an  average  of  5  months  in  the  year. 

dneinnati  ga\ige, — As  the  bed  of  the  Ohio  Biver  near  Cincinnati  is 
largely  composed  of  shifting  sand,  and  as  the  zero  of  the  gauge  is  below* 
low  water,  there  is  no  exact  agreement  between  gauge  readings  and 
depths  for  navigation,  but  as  a  rule  we  may  take  the  4-foot  gauge  read- 
ing as  corresponding  to  at  least  3  feet  in  the  channel^  and  the  7-foot 
r^iug  as  corresponding  to  at  least  6  feet  in  the  channel. 

A  comparison  of  30  years'  records  shows  the  following  average  depths 
for  navigiation : 

Days. 

Under  3  feet..: 20 

Over  3  feet ,.    345 

Over  6  feet 296 

Eoansville  gauge. — At  this  gauge  we  only  have  a  continuous  record 
for  fourteen  years.  The  zero  of  the  gauge  is  at  low- water  mark,  and  a 
^age  reading  of  2  feet  shows  at  least  3  feet  in  the  channel,  while  a 
gauge  reading  of  6  feet  corresponds  to  not  less  than  the  same  depth  in 
the  river.  On  this  basis  we  have  the  following  average  depths  for  nav- 
igation: 

Dftjs. 

Under  3  feet 23 

0?ef3  feet 342 

Over  6  feet 277 

II  will  be  noted  as  an  anomaly  that  there  is  better  navigation  at  Cin- 
cinnati than  at  Evansville,  317  miles  nearer  the  mouth  of  the  river. 
Ihis  seems  to  be  due  to  the  fact  that  the  river  is  much  narrower  at 
Cincinnati,  and  there  is  less  traveling  sand  to  choke  up  the  channel. 

Stoppages  by  tee. — ^To  determine  the  average  stoppages  of  navigation 
by  ice,  it  was  thought  that  the  records  of  a  central  station  like  Cincin- 
oati  would  give  a  fair  average  for  the  whole  river.  The  following  has 
therefore  been  compiled  from  the  files  of  the  Cincinnati  Commercial 
Qazette  aud  from  the  annual  reports  of  the  Cincinnati  Chamber  of 
Commerce, 
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Effects  of  ice  on  navigation  at  Cincinnati, 


"Winter  of- 


Navigation 
satpend'xl  by 
ruDiiixiK  io«. 


RiTerentirelj 
olo«e<L 


River  opon 

and  navigation 

resumed. 


II 

It 


1837-'38., 

185i>-'tO.. 

18'il-'tf2., 
lWJj-63., 

18<W-'«5. 
J8«5-'66. 
18(»-'tf7. 

1867-'68.. 

1M8-'W., 
l»»-'70.. 

1870-71., 
1871-72., 
1872-73. 


Dayt. 


Janoary  2. 


January  10... 


Janoary  4... 
February  19. 
January  80., 
February  15. 
December  30 

January  19.. 
January  31.. 


January  17... 


January  25  .. 
February  23.. 
February  «... 
February  20.. 
Februarys... 

January  23... 
February  15.. 


1» 

7 

6 

87 


Ho  Mrious  Intermpciaii. 
Do. 

Do. 
Do. 
No  serious  interroption; 
river  kl^h. 


Ooeasional  trips   oooM  be 
made. 

Da 


December  24. 
December  19. 
December  28. 
January 9  ... 
Junnary  il. . . 
December  13. 


December  21 , 
December  29 
January  10... 
Jannarv30... 
December  23. 


January  14... 
December  24. 
December  31. 
January  12... 
February  20.. 
Jacnary4.... 


1873-74.. 
1874-75.. 
Id75-7(J.. 


1876-'77. 


1877-'78. 
1878-79. 


January  12... 
December  9.. 
December  25, 


January  30... 


18 


No  serlons  interraptioii. 
No   serious  interniptkD; 
river  higli. 


Heavy  ice  running  until  Feb- 
ruary 6. 
No  serious  intemptioB. 


interroptloa: 


January  18... 


1879-'80. 
1880-'81. 


188l-'82. 

188>-'83. 
l483-'84. 


December  28. 


Februarys.. 
February  14. 


January  3.... 
December  29 


January  15. 


21 


January  18... 

February  8... 
February  15. 


January  7. 


1884-'85. 


December  25, 
I    January  27... 
")    February  11.. 
[\  February 20.. 
iaQi;^'flA  5  I  January  13... 

1^^86 J  I  Februarys.., 

January  4... 
January  22.., 


188{i-'87. 
1887-'88. 


Total 

Average  stoppage 
per  year 


December  29. 


January  31... 

December  20. 
February  2.. 
February  13. 
February  26. 
January  20  .. 
February  8.. 
January  14... 

Januarys  ... 
January  31... 


24 

[» 

J 

I- 

10 

111 

356 


No  serious 
river  high. 

Ice  began  moving  out  Jan- 
uary 13. 

Free  of  ice  all  winter. 

Occasiuniil    trips  could  be 
made  until  January  3. 

Free  of  ice  all  winter. 

Ice  began  moving  oat  JU' 
uary  8. 


No  serious  intermpMoa. 
Occaainnal    trips    oould  be 
made. 


Do. 


(Ocoaaional  trips  could  be 
I   made  down-stream. 
Occasional  trips    oould  be 
made. 

Do. 


11* 


In  ray  annual  report  for  last  year  will  be  found  statements  as  to  the  ef- 
fect of  ice  on  navigation  between  Louisville  and  Cairo.  (Report  of  Chief 
of  Engineers,  1887,  page  1795.) 


HISTOEICAL  SKETCH  OP  THE  IMPE0VE3IENT  OF  THE  OHIO  BIYEB. 

On  the  27th  of  January,  1817,  the  general  assembly  of  the  State  of 
Ohio  by  joint  resolution  requested  the  States  of  Pennsylvania,  Virginia, 
Kentucky,  and  Indiana  to  unite  with  Ohio  in  appointing  commissioners 
to  examine  the  Ohio  River,  and  submit  a  report  of  its  condition  andtbe 
amount  of  money  required  to  improve  its  navigation.    A  special  exami- 


Digitized  by  VjOOQIC 


APPENDIX   BB ^EEPORT   OF   LIEUT.    COL.   MERRILL.       1657 

Dation  was  to  be  made  at  the  Falls  of  the  Ohio  at  Louisville,  in  order  to 
determine  upon  the  best  method  of  passing  these  falls,  by  canal  or  oth- 
erwise, and,  in  case  a  canal  was  decided  upon,  to  select  the  side  on 
which  it  should  be  built.  At  the  same  time  the  Senators  and  Eepre- 
sentatives  in  Congress  from  Ohio  were  requested  <^  to  use  their  best  en- 
deavors, in  the  eventof  the  creation  of  a  fund  forioternal  improvements, 
to  procure  a  portion  thereof  for  the  above  purpose.*^ 

These  propositions  from  Ohio  were  accepted  by  Pennsylvania,  Vir- 
ginia, and  Kentucky,  and  the  four  commissioners  thus  appointed  made 
a  report,  which  is  dated  November  2, 1819.  They  gave  sketches  of  all 
the  bars  between  Pittsburgh  and  Louisville,  with  the  depth  and  fall  at 
each  bar,  and  a  map  and  cross-section  of  the  Falls  at  Louisville,  with 
two  routes  for  a  lateral  canal.  They  gave  their  preference  to  the 
roate  on  the  Kentucky  side.  They  estimated  the  cost  of  a  suitable 
<»nal  at  Louisville  at  $380,594,  and  recommended  an  appropriation  of 
110,000  by  each  of  the  four  States  for  use  on  the  river  at  large.  Ko  ac- 
tion was  taken  by  the  States  on  this  report. 

The  first  appropriation  was  made  by  Congress  in  1820  for  a  survey 
from  Louisville  to  Balize  (the  mouth  of  the  Mississippi).  This  survey 
was  made  in  1821,  by  Captains  Young  and  Ponssin,  of  the  Topograph- 
ical Engineers,  and  Lieutenant  Tuttle,  of  the  Engineers.  It  gave  a 
•continuous  outline  plat  of  the  Ohio  River  from  Louisville  to  its  mouth, 
and  of  the  Mississippi  Kiver  from  Saint  Louis  to  l?ew  Orleans. 

The  first  appropriation  by  Congress  for  the  improvement  of  the  Ohio 
was  one  of  $75,000,  made  in  1824,  for  the  improvement  of  certain  sand- 
bars in  the  Ohio  Biver,  and  for  the  removal  of  snags  from  the  Ohio  River, 
and  from  the  Mississippi  River  from  the  mouth  of  the  Missouri  to  New 
Orleans.  The  President  was  directed  to  take  any  two  of  the  following 
bars  in  the  Ohio  River,  viz,  Flint  Island,  French  Island,  Henderson, 
Straight  Island,  Willow  Island,  and  Lower  Smithland,  for  experiment ; 
and  in  case  of  success,  he  was  authorized  to  undertake  work  on  the 
others. 

The  first  dike  on  the  Ohio  River  was  begun  in  1825,  at  Henderson 
Bar,  under  the  personal  direction  of  Maj.  S.  H.  Long,  topographical  en- 
gineer. The  removal  of  the  rocks  at  the  Grand  Chain  was  begun  in 
1830.  Dikes  were  begun  at  Scuffletown  and  The  Sisters  in  1831,  and 
at  French  and  Cumberland  islands  in  1832. 

No  work,  except  the  removal  of  snags,  was  done  on  the  Ohio  above 
Loaisville  until  1836,  when  the  dams  at  Brown's  Island  were  begun.  The 
success  of  these  works  was  such  that  a  very  large  number  of  dams  and 
dikes  were  subsequently  built  between  Pittsburgh  and  Cincinnati,  from 
this  time  until  the  general  stoppage  of  work  in  1845. 

From  1827  to  1844,  inclusive,  there  were  annual  appropriations  for 
the  improvement  of  the  Ohio  River,  sometimes  alone  and  sometimes  in 
conjunction  with  the  Mississippi,  the  Missouri,  and  the  Arkansas. 

In  1845  the  policy  of  the  Government  changed,  and  except  about  $500 
in  1847  and  $160,000  in  1852  for  the  four  great  Western  rivers,  there 
were  no  further  appropriations  until  1866.  Since  the  latter  date  an  ap- 
propriation for  the  improvement  of  the  Ohio  River  has  been  made  in 
every  year  except  1869, 1877, 1883, 1885,  and  18§7. 

The  movable  dam  at  Davis  Aland  was  first  recommended  in  my  an- 
nual repost  for  1874.  The  first  appropriation  for  this  work  was  con- 
tained in  the  river  and  harbor  act  of  March  3,  1875.  Owing  to  delays 
in  getting  cession  of  jurisdiction  from  the  State  of  Pennsylvania  over 
the  land  required  for  the  work,  actual  construction  was  not  begun  until 
August  19, 1878.  The  lock  and  dam  were  finally  completed  and  opened 
to  oommerce  on  October  7, 1885. 
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Dams  and  dika  of  riprap  and  crih-work. 


Miles  be. 
low  Pitts- 
burgh. 

Plac«. 

Dato. 

2 

Dack  Chate 

Dam  built  in  1878.                                            • 

5 

Glass-house. ....  ...a... . 

Dam  built  in  1871  and  1872. 

Chartiers  Creek 

Davis  Island 

Dam  buUt  in  1871, 1871  and  1873. 
Dam  partly  built  in  1844. 

? 

Neville  Island 

DuflTs  .................. 

Small  dike  built  in  1844. 

9 
11 

u 

Meniman 

Foot  of  Keville  Island.. 
White's I 

Dike  buUt  in  1885,  1880,  and  1887. 

Dam  buUt  in  1877. 

Dikes  and  oross-dam  partly  built  in  1838-'39.    Repaired  in  1844 

and  1867.    Rebuilt  in  1876, 1877,  and  1878.    Repaired  in  1883. 
Dikes  built  In  1867  and  18681                                        ou  m  4000. 

12 
J9 

The  Trap j 

Logstown 

27 

Beaver  Shoals 

Dike  built  in  1870. 

50 

Baker's  Inland 

Dam  partly  buiH  in  1844. 

Dam  parUy  built  in  1844.    RehnHt  in  1885, 1886,  and  1887. 

Curved  wing-dam  built  in  1836-'87.   Dam  at  head  built  in  1837  and 

1838.    Rebuilt  in  1881, 1882,  and  1883.    Kepaired  in  1884-'85. 
Dam  built  in  1844. 

54 

Black's  Island 

61 

Brown's  Island ......... 

70 

Mingo  Island........... 

78 
84 

Twin  Islands 

Dam  partly  bnilt  in  1844. 

Dam  partly  bnilt  in  1844.    Completed  in  1867, 1869. 187L  and  187a. 

Dike  at  foot  of  Upper  Twin  buQt  in  1871  and  1872. 

89 
107 

Wheeline  Island 

Captina Island 

Dam  built  in  1869, 1872,  and  1873.    New  dam  built  in  1885-*86. 
Dam  built  in  1844.    R«paired  in  1854. 1867, 1869.    RebaUtinl88S 

and  1886. 
Dam  parUy  bnilt  in  1844.    Repaired  in  1867, 1868,  and  1868.    Be. 

built  In  1885-'86. 
Dam  bnilt  in  1844. 
Dam  partly  built  in  1844  across  left  of  channel,  and  small  «iM» 

built  at  ^ot  of  island. 
Dam  iMitly  built  in  1844. 

Do. 
Dike  buUt  in  1869. 

Da 
Dike  partly  built  in  1844.    Repaired  in  1867. 
Dam  parUy  built  in  1844  to  head  of  second  Island.   Rebofltls 

Dam  at  head  built  in  187L  1872,  and  1873.    DikA  »<;  fnnt  of  iAlaml 

112 

128 
133 

138 

Fish  Creek  Island 

Pishing  Creek  Bar 

WilUamson's  Island.... 

Well's  Island 

140 
141 
143 
146 

147 

157 
168 

Mill  Creek  Island 

Grand  View  Island 

Grand  View  Shoals 

ShifMall  Kipple 

Petticoat  Ripple 

Thrett  Brothers  Islands. 

Marietta  Island 

174 
180 
185 

193 
202 

214 
220 

Maskingnm  Island 

Cole's  Island 

Blennerhassett's  Island. 

Newberry  Island 

BellevlUe  IsUnd 

Bnffington  Island. 

Sand  Creek 

built  in  1844.    Rebuilt  in  1875. 
Dam  commenced  in  1844.    Repaired  and  finished  in  1868. 
Dam  partly  built  in  1844. 
Dam  at  head  built  in  1844.    Repaired  in  1867-*68.    Dike  at  foot 

of  tow.head  and  wing-dam  bnUt  in  1867, 1868.  and  1869. 
Dam  partly  built  in  1844. 
Dam  partly  built  in  1814.    Dike  to  middle  bar  and  dike  at  foot 

Curved  wing-dam  in  left  channel  built  in  1841  Repaired  in  1867 
and  1873.  Spur^ike  built  in  1868  and  removed  in  1873.  Dan 
at  head  built  in  1867.  1868, 1869,  and  1873. 

Dike  built  in  1885, 1886,  and  1887. 

232 

Letart's  Island 

Dam  bnilt  in  1844. 

237 

Do. 

312 
385 
453 

Twelve  Pole 

Brush  Creek  Island 

Eight  Mile 

Dike  built  in  188U  1882,  and  1883. 
Dam  parUy  built  in  1844. 
Dike  built  in  1845-'86. 

457 

Four  Mile  .— 

Upper  dike  built  in  1879  and  1880.     Middle  dike  bnUt  in  188a-*81. 

Lower  dike  built  in  1885, 1886,  and  1887. 
Dike  built  in  1870-'71. 

4B5 

Nedoc 

501 

Rising  Sun 

Dike  built  in  1870  and  partly  removed  in  1884.    New  dike  boUfc 

on  Indiana  shore  in  ld85.'86. 
Dike  built  in  1870. 

525 

"Warsaw 

581 

Grassy  Flats............ 

Dike  partly  buUt  in  1844. 
Dam  built  in  1871. 

601 

Sand  Island 

603 

Portland 

Dike  built  in  1881, 1882,  and  1883. 

743 

Puppy  Creek 

Do. 

758 

Frwnch  Island 

Dikeat  foot  of  island  builtin  1832.   Kentucky  dikerebnilt  and  isl- 
and dike  repaired  in  1878, 1874,  and  1875.    Repaired  in  1878-79. 
Dikes  buUt  in  1832. 

767 

Scn£Betown... .......... 

770 
783 
796 

893 

Three  Mile  Island 

EvansvlUe 

Henderson  Island... A.. 

Sisters  Islands 

Dike  built  in  183^*34. 

Dike  bnilt  iu  1873. 1874, 1875. 1876. 1878,  and  1879. 

Dam  across  Kentucky  Channel  built  in  1873,  1874,  and  1875c 

Dike  built  in  1824-*25.    Rebuilt  in  1873, 1874,  and  1875.    Dau 

and  dike  repaired  in  1879. 
Dikes  built  in  1832. 

907 

943  J 

to  } 
848) 

Cumberhuid  Island 

Grand  Chain 

Dam  begun  iu  1832  and  partly  finished.    Repaired  in  1839  and 
1854.    Repaired  and  completed  in  1872,  1873,  ana  1874.     R^ 
moved  in  1876-'77. 

Upper  dike  bnilt  in  1879-*80,  1831-'82.  and  1883.'84.    Lower  dik» 
buUt  in  18S0-'81  and  1882-83.    Middle  dike  begun  in  1883. 
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The  Louisville  and  Portland  Canal  was  begun  in  1825  and  completed 
in  December,  1830.  As  originally  built  it  consisted  of  a  canal  2  miles 
long  and  64  feet  wide,  with  a  flight  of  three  locks  at  the  lower  end,  each 
lock  having  a  length  between  hollow  quoins  of  198  feet  and  a  width  of 
50  feet  In  1860  the  work  of  widening  the  canal  and  of  building  larger 
locks  was  begun,  and  was  finally  completed  in  1872.  The  enlarged  canal 
18  8Gi  feet  in  width,  and  the  two  outlet  locks  are  351  feet  in  length  be- 
tween hollow  quoins,  and  80  feet  wide.  The  old  locks  have  been  re- 
taiued,  but  the  three  chambers  have  been  reduced  to  two,  making  the 
lengths  between  hollow  quoins  297  feet.  Extensive  operations  are  now 
in  progress,  having  for  their  object  the-creation  of  a  large  harbor  in  the 
river  near  the  present  head  of  the  can^l,  the  removal  of  the  upper  half 
mile  of  canal,  the  widening  of  the  second  half  mile,  and  the  length- 
ening of  the  basin  at  the  head  of  the  new  locks.  After  these  improve- 
ments are  made  there  will  remain  only  a  little  more  than  a  mile  of  canal 
in  which  boats  can  not  pass  each  other  under  way. 


Bridges  over  the  Ohio  River, 


Kftme. 


OhioConneciiDg  Rai]->| 

Bearer | 

SteobenrUle 

Wheelhigf 

BdWw!! 


Kind. 


H 


'  Bailroad . 


.do. 
.do. 


Pirkenban^h 

Point  PleMant 

Hewport  andCincin- 
ttitL 

Newport  and  Cincin- 
nati.: 

Corin|rton andCincin- 1 
nati: 

Cheaapeake  and  Oliio* 

Cincinnati  Soothern.. 


HiKhway ... 
Bailroad.... 

...do 

...do 

Bailroad  and 

hishway... 

Hignway  .... 

...do 


LeniEtb  of 
approach  on 
right  bank. 


Kail- 
roiid. 


OhioPUU 

Kentncky  and   Indi- 

ana.^ 
Haodwaon 

Caifo* 


Bailroad  and 
highway. 

Bailroad  with 
footway. 

...do 


Feet 

2  |l.214 

26  11,108.5 
67  I      0 

90    

94  [1,702 

183  !    726 

263  I2.O44 

466  ,1, 072 

466i 


I 


466i 

467  '1, 748.  7 

468)2,223 


BaUroad  with 

highway. 
BaUroad.... 

....do  ........ 


509 
602 

794i 
963 


0 

748 

480 
7,851 


High 
way. 


Fe«t. 


405 
797.5 

0 
963 


Length  of 
approach  on 
left  bank. 


Bait- 
road. 


Feet. 

124 

81.5 
0 


861 

1,994 

1.515 
585.3 


High 
way. 


Feet    Feet, 

3,132 

1,846 

1,896. 

0     ;    980 
|l,435. 

1,540 

1,370 

296    ,1.646 


311 
0 


,533.3 
110 

0 
4,029 

625 
8,000 


1,532 
1,619 


94L  5 1, 530 
1,489 


Total  length. 


BaU- 
road. 


5,220 
2,453 

{2,519 
14.395 


Feet 

4,470 

2,486 
1.895.4 


4, 001. 5 

4,200 

4.929 
4,203 


4,812 
3,822 

I  5,220 
I  7,230 

3,624 

20, 246 


High- 
way. 


FeeL 


980 


2,847 
2, 640. 5 
1,619 
3,434.5 


IP 

5  .  « 


Feet. 
540W 
}500 
426. 
30i 
980 


400 
400 

50a 

1.005 

524.$ 

500 


V3524 
(461 
^464 
500 
5503 
^503 
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1660     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ilRMY. 
Bridge  over  the  Ohio  i2ir«r— Continned. 


Name. 


Ohio  Connecting  Rail- 
way.* 

Beaver 

SteabeDTille 

Wheellnfit 

Bellaire 

Parlcerabarxh 

Point  Pleasant 

.Newport  and  Cincin- 
nati. 

Newport  and  Cincin- 
nati.: 

<3oviDgton  and  Cincin- 
natLt 

Chesapeake  and  Ohio* . 

•Cincinnati  Southern.. 


Ohio  Palls 

Xentooky  and  Indi- 
ana.^ 
Henderson 

Cairo* 


Kind. 


I* 

So 


Bailroad. 


Feet. 


...do 

...do I 

Hi^rhway 1 

Railroad ; 

...do I 

...do I 

Railroad  and  j 

hiehway. 
Highway  . . 


...do 

Railroad  and 
highway. 

Railroad  with 
footway. 

...do.... 

Railroad  and 
highway. 

Railroad 

...do 


160 


114 
160 


o 

f 

M 

• 

t^ 

2 

Js 

«  li 

• 

"Sm 

p 

a  ^ 

m 

^ 

^ 

^ 

O 

Feet. 

Feet 

821 

51.83 

88.9 

45.87 

89.6 

46.3 

01.5 

48 

90 

46.5 

90 

40.5 

91.4 

8H.6 

98.1 

36 

102-105. 3 

40-43.3 

02-108 

30-41 

105.3 

43.3 

102.4 

40 

96.5 

45.1 

106.5 

40 

101.3 

55 

105.2 

'(1867)  Ji 

1 

Maximnm 

oscillation 

of  river 

sarfkoe. 


Feet 

33.17 

43.36 

47.35 

51.12 

61.12 

52.0 

60.44 

69.14 

69.14 

69.14 

69.14 

60.14 

56.5 
7L0 

37.8 
53.83; 


Tear. 

1884 

1884 
1864 
1884 
lf«4 
1884 
1884 
1884 

1884 

1884 

1881 

1884 

1894  I 
1884 

1884 
1884 


Haximnm 

grade  per 

mile. 


Feet 
50.2 


13.2 
0 


52.8 

52.8 
79.2 
110 


105.6 
79.2 


79.2 
64.4 


74 
89.6 


Feet 


253 


334 
251.4 
283 
243 


De- 


8^ 

is 

a? 

;4 


Per 


greee.\degrte 
U        7K 


ia.2 
0 


5  6L8 

4i  63.2 

5  79.2 

lOi  IKS 


127.2 
814 


795 

84.8 


74 
41.1 


*  Boilding. 


t  Suspension. 


X  Not  began. 


%  Cantilever. 


Revised  Uet  of  losses  by  collision  ttilh  piers,  etc.,  of  Ohio  River  bridges.    Compiled  June 

30.  ltt«8. 


BEAVER  BRIDGE. 
(Completed  in  1878.1 


Date. 

Owner. 

Vessel. 

Losses. 

Amonst 

Jan.   14,1878 
Jan.  —,1878 

Joseph  "Walton  Sc  Co 

Thomas  Fawcett  dc  Sous. . . . 

Tow-boat 
Joseph  Walton... 

Two  barges  and  coal 

Four  ooaT-boats  and  coal. . 
Barge  and  coal 

$3.  SO© 
8.1(4 

Aag.    3, 1878 

W.H.  Brown 

2.1)09 

Sept.  15, 1878 
Dec    4,1880 

George  Lysle  6c  Sons 

W.  It  Brown 

George  Lysle 

Alex.  Swfft.     .... 
W.C.McGaflfey... 
Ella 

Two  coal-barges  and  coal. 

Three  barges  and  coal 

Two  barges  and  coal 

Flat-boat  and  coal 

do 

3,271 
6.  Old 

Dec     7,1880 
Feb.  14,1881 

Thomas  Fawcott  Sc  Sons. . . . 

John  A.  Wood  4t  Son 

do 

»•»: 

Jan.  15,1882 

Tom  Rees,  Na  2  . . 

s^ 

Jan.   30,1882 

Gwiree  T.  Meller  Sc  Co 

The  Marmet  Company 

J.  C.  Risher  &  Co 

Raven  

Two  coal-boats  and  coal.. 
Three  coal-boats  and  coal. 
Coal-barge,  ftiel,  flat,  and 

coal. 
Coal- barge  and  coal 

Steamer  damaged  ^ ....... . 

4,715 

Feb.  17,1886 

L*ioness. ...... .... 

4  4^ 

Jan.  10, 1888 

Smoky  City 

Ed.  Roberts 

Paeeengerboat 
Scotia    

8.000 

Feb.  22. 1888 
Feb.  24.1888 

Blackburn  Brothers ^ . 

tow 

Total 

4S.8S3 
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STEUBENYILLE  BRIDGE. 
[Completed  in  1863.1 


Dea  -.1862 
May  —.1863 
Jolr  35. 1865 
May  —.1867 
^ay  9,1867 
M4r  U1868 
Uk.  U1868 
Mar.  12,1868 
Apr.  22, 1869 
Apr.  22,186» 
Apr.  22. 1860 
Deo.  2,1860 
D^  2,1860 
Der.  5,1860 
Mar.  15,ls75 

Mar.  17. 1884 

Apr.  4.1885 
Xor.  20, 1886 
Apr.  20. 1887 


ThcMiias  Fawoett  A.  Sons. 

do  , 

Homer,  Wood  4&  Co 

John  F.  Drftvo 

>yuiiam  H.  Brown 

Hays  Coal  Company 

Stone  &  Co 

J.N.&  W.O^eU  &Co.. 

Homer,  Wood  &  Co 

do 

do 

William  H.  Brown 

do 

Homer,  Wood  &Co 

John  A.  Wood  &  Son  .... 


Gray's  Iron  Line  . 


W.H. Brown  Sons.. 

do 

Sneathen  &  Wilson. 


Total. 


TotO'booL 


Warrior  . 


MaryDarage 

Diamond 

Coal  Valley 

Fred  Wilson 

ElU 

...do 

...do 

Sampson 

..  do -.. 

Simpson  Homer . . 
B.  D.Wood 


Harrv  BrowB>... 

J.&^her 

Onward 


Coal-boat  and  coal 

do 

One  barge  and  coal 

Two  flat-boats  aud  coal. 

Two  barges  and  coal 

do.. 

Three  barges  and  coal . . 

One  barge  and  coal 

Two  barges  and  coal  . . . 
One  flat-boat  and  coal... 

One  fnel-boat 

Seven  barges  and  ooal . . 

Five  f ael-boats 

One  flat-boat  and  coal. . . 
do. 


(Barge  Rirerside 

I  Cost  of  raising  of  steel 
^    rails. 

Loss  of  lines,  etc 

Coal-barge  and  coal 

Coal-barge  and  ooal 

Fire  barges,  one  fuel-boat, 
and  00,500  bushels  coal. 


3,748 
3,820 
3.850 
5,000 
5,600 
4,500 
8,500 
2,300 
4,000 
2,500 

900 

17.68S 

4.500- 

2,800 

400 
3,500 
1,18& 

1,700 
2.4U0 
7,877 


86,46» 


BELLAIBE  BRIDGE. 
(Completed  in  1871.) 


Apr.  — ,  1867 

Dee.  5,1800 
Dec  5.1800 
Dec  6,1800 
Jan.  14,  1870 
Jan.  14,  1870 
Jan.  14, 1870 

F8b.  — .  1871 
Mac  1,1871 
Mar.  2,1871 
Mar.  3,1871 
Mar.  3,1871 
Mar.  8, 1871 
Mar.  8,1871 
Jan.  14,  1872 
Dec  23.  1873 

Jan.  28, 1874 
Jan.  23,  1874 
Jan.  28. 1874 
Feb.  14, 1874 

?fb.  14.  1874 
Feb.  15. 1874 

Ftb.    6,18n 

XoT.— ,  1877 

Jane  -,  1880 
Jan.  3.1885 
Feb.  23, 1888 


Thomas  Fawcett  Sc  Sons. . 


B.M.Laaghlln 

William  H.  Brown  . 

Dippold^DCo 

J.  D.  Johnson  A.  Co  . 

do 

do 


M.MoDonaId  

J.  V.  McDonald  &  Co 

N.J.Bigley 

Harsh  McDonald 

W.H.  Brown 

do 

do 

Joseph  Walton  &  Co 

Wheeling  and  Parkersbargh 
Transportation  Compauy. 

James  Lynn  ^t  Son 

Miller,  Nickel  4&  Co 

do 

do 


Lynn  &Wood 

Wheeling    Tow-boat 

Barge  Company. 
W.H.Brown 


and 


B.C.Gray 

Thomas  Fawoett  Sc  Sons. . 

J.  C.  Risher  6c  Co 

Joa.  Walton  d&  Co , 


Total. 


Boas 

Resolaie. . 
Reindeer  . 

SUr 

..do 

...do 


Lioness  No.  2 . 

Lioness 

Picket 

Fearless 

Baltic 

Alice  Brown.., 
Jim  Brown . ... 

Glpsey , 

Bxpre4sNo.2.. 


Panther  . 
...do.... 
...do.... 
...do.... 


Ed.  Hobbs., 


Chas.  Brown. 


SoMkyCity. 
Joe.  Nixon.. 


Barge  aud  cargo  of  fire- 
brick. 

One  brick-boat  and  brick. . 

One  flat-boat  and  coal. . . . , 

One  barge  and  coal 

Steamer,  total  loss 

Six  bargen  and  coal 

One  coal-boat  and  coal 
(two  lives  lost). 

One  barge  and  coal 

Two  barges  and  coal 

One  coal-boat  and  coal 

do 

One  barge  and  coal 

Model  barge 

Two  barges  and  one  flat . . 

One  barge , 

Steamer,  damages 


Coal- boat  and  coal , 

do 

Coal-barge  damaged 

One  coal-boat,  one  barge, 
and  coal. 

Coal'boat  damaged 

Barge  and  cargo  of  ore. . . 


Barge  and  coal 

(Barge Giant,  total  loss. 
^Loss  on  cargo  of  same. 

Barge  and  ooal , 

Coal-boat  and  coal 

Fuel-barge  and  flat . . . . . 


2,40a 

2,500 
2.000 
2,000 
28,000 
12,500 
2,000 

2.00a 
6,000 
3,000 
8,000 
2,000 
5,000 
3,000 
1,200 
1,000 

3,120 
050 
200 

4.475 

500 
5,500. 

2.000 
8,000 
12,000 
2,400 
2,500 
1.300 

^,"545. 
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PARKERSBURGH  BRIDGE. 
[Completed  in  1871.  | 


Mar.  12, 1868 
Sept.  4,  1869 
Dec  5,  1869 
Deo.  — ,  1869 
Deo.  25,  1869 
Jan.  30,  1870 
Jan.  30,  1871 
Jan.  30,  1872 
Jan.  -,  1873 
1S872  or  1873 
Mar.  19, 1879 

Nov.  19, 1879 
Deo.  14,  1882 
May  13,  1884 
Apr.  14,  1887 


June  13, 1887 


Jan.  — ,  1870 

Feb.    6,  1870 
IJov.  24, 


DIppold  ScCo 

J.  Gilmore 

Hays  Coal  Company., 
WitlUmRobbins   ... 

J.  GUmore 

William  H.Brown.. 

do 

do 

Unknown  . 


Tigress 

Gilmore  — 
Diamond  ... 
Gilmore  .... 

do 

Greyhound  . 


Miller,  Nickel  &  Co :  Collin 


Kate  Waters  . 


Jacob  Heatheriugton . . 


M.  McDonald 

W.H.Brown  Sons 

J.C.Risher  &  Co 

John  A.  Wood  A,  Son. 


W.H.  Brown  Sons. 


Booth.  Battelle  &  Co. , 

Booth.  Battelle  it  Co. 
W.Guss  &Co 


Total. 


One  barge  and  coal. . 

do? 

Two  barges  and  coal . 
One  barge  and  coal.. 

do 

do 

do 

do 

, do 

Coal- boat  and  coal... 
One  barge  and  coaL  . 

Coal-t4>w  damaged  . 


Jacob  Heather- 
ingtOQ. 

VeteranNo.2 ^ 

Lioness I  One  coal-flat  and  ooal 


Tom  Lysle 
S.L.Wood. 


Sam  Brown 

Pauenger-hoaU. 
Rebecca 


Msjnr  Anderson.. 
Ellena  May.... 


One  barge  and  ooal. 

Two  barges,    two   coal-  I 
boats,   and   three  fuel- 
flats,  with  51.400  bush- 
els coal. 

One  coal-flat  and  ooal 


Steamer  total  loss  (four 

lives  lost). 

Steamer  damaged 

btearaer  damaged   (pilot 

iqjured). 


2.000 
2,000 
4,000 
2,000 
2,000 
2,000 
2,000 
2,000 
2,000 
800 
LOOO 

700 

700 

2,000 

4,147 


673 


30,000 

1,400 

500 


62,522 


POINT  PLEASANT  BRIDGE. 
[Completed  In  1884. J 


lob.  13,1883 
Apr.  25, 1887 
Jan.  11,1888 


W.  H.  Brown  Sons.... 
John  A.  Wood  &  Son  . 
Jos.  Walton  4&  Co 


Total. 


To%o-hoat. 


Alarm  ...... 

8. L.  Wood.. 
J.C.Fisher. 


Three  coal-boats  and  coal 

Tow-boat  damaged 

Four  fuel-flats 


6,200 

800 

1.600 


9,600 


NEWPORT  AND  CINCINNATI  RAILROAD  BRIDGE. 
[Completed  in  1872.] 


Dec.  -,1870 
Dec  —,1870 
Deo.  2,1871 
Deo.  —,1872 
Mar.  — ,  1878 
Jan.  8, 1880 
Feb.  —,1880 
Apr.    6,1885 


Feb.  18,1886 


Feb.  —.1880 
June    3,1882 


MulvehiU^tCo 

Peytona  Coal  Company. 

Walter  B.Brooks 

J.P.Hale 

Means,  Kyle  Sl  Co 

Jos. Walton  ScCo 

W.H.Brown 

Jos.  Walton  4&  Co 


.do. 


Big  Sandy  Packet  Company. 
John  N.  Hart 


Total. 


TomRee8No.2.. 
Pierpont 


Lookout 

Cobb  Cecil 

W.  C.  McGuffey. 

Lioness 

Bengal  Tiger 


Jno.  F.  Walton.  { 


Passenger-boat. 


Bostona 

R  R.  Springer  . 


One  barge  and  coal 

do? 

Barge  and  cargo  of  salt... 
Two  salt-barges  and  salt. . 

Barge  lost , 

Th  ree  coal-barges  and  ooal . 

One  baree  and  ooal 

Two  cou-barges.  one  fnel- 

barge,  and  coaL 
ResuiEing  damage  to  fleet 

of  H.  Brown  Sons,  paid 

by  Jos.  Walton  &  Co. 
One    coal-boat  and  two 

fuel- barges. 


Steamer  damaged. 
do 


2.000 
2,000 
8,000 
6^000 

m 

6,700 
2,000 
8,f0i 

634 


2.944 


7,000 
6.000 


42.107 
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CINCINNATI  SOUTHERN  KAIL  WAT  BRIDGE. 
[Completed  In  1877.] 


Not.  — ,  1877 
Not.  —.  1887 
Not.  -^  1887 
Not. -.1887 


Feb.  15,1880 


SberifUii  Minins  Company 
Syracuse  Coal  Company  . . . 

Sebon  Goal  Compan  v* 

U.Shinkle 


Unilod   States 
Company. 


Mail  Line 


Total. 


Poitenger-boat. 
(Jnited  States... 


One  barge 

Two  tlouts  and  coal... 
Two  barges  and  coal.. 
Damage  to  floats , 


Steamer  damaged. 


$400 

1,612 

3.000 

300 


4,500 


9,812 


OHIO  FALLS  BRIDGE. 
[Completed  in  1871.] 


Dec  13,1869 
Dec  25^1869 
Dec  26. 1809 
Mar.  15, 1809 
May  -.1870 
Feb.  25^1871 
Apr.    9.1872 


Mar.  26,1882 

Febw  5.1883 
Mar.  30,1886 
May  27.1886 
,1887 


Feb.—,  1880 


J.S.  McDonald 

William  H.  Brown. 

do : 

J.S. McDonald  .... 
Staart  &,  OraTcs... 
A.  J.  Hatcbinson  . . 
R.  C.Gray 


John  A.Wood 

W.  H.  Brown  &  Co 

W.  H.  Brown  Sons 

do 

do 

LouisTille  and  ETansville 
Mail  Line  Company. 


WiUiam  Kirker. 


Total. 


Tow-hoat. 

A.J.Baker 

Mary  Alice 

...do 

Hornet    

Bengal  Tiger 

Newoomb  

Iron  Mountain 


Jim  Wobd 

Mary  Alice  .. 
Sam  Brown... 

Iron  Age 

Harry  Brown. 
Mattie  Hay«.. 


Passenger-boat. 
Eldorado 


One  coal-boat  and  coal 

Four  coal-boats  and  coal.. 

One  barge  and  coal 

do 

do 

do 

Barge  Eugenie U>tAi  loss. . . 

Loss  on  cargo 

Barge  Me  ConneU  and  coke 

Coal  barge  and  coal 

Coal-boat  and  coal 

Seyen  barges  and  coal... 
Model  barge  and  coal .... 

Coal-boat  and  coal 

Coal-boat  and  coal 

Damage  to  empty  barge. 


Loss  on  hnU  and  cargo... 


$3,000 

15, 892 
1, 812 
2,0UO 
2,000 
2.000 

10,000 
3,500 
6,547 
2,500 
2,357 

14,000 
4,800 
2,160 
2,640 
150 


4,992 


80.350 


KENTUCKY  AND  INDIANA  BRIDGE. 
[Completed  in  1886] 


' 

Tow-boat. 

Feb.    8,1887 
April  25, 1887 

Joe  Walton  &Co 

Jno.r.  Walton.... 
Sam  Clark 

Coal-boat  and  coal 

do 

$1,950 

do 

2,067 

Passenger-boat. 

Mir.—  1887 

LoniaTille  and  ETansville 
MaU  Line  Company. 

Tata  

Rainbow 

Damage  to  boat........... 

250 

4,267 

HENDERSON  BRIDGE. 
[Completed  la  1885. 


JiiM23,188& 


W,  H.  Brown  Sons  .< 


Tow-boat. 
Harry  Brown. 


Seven  coal-boats  and  coal. 


$18,480 
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OPERATION  OF  DRAWS  IN  HIGH  BRIDGES. 

Three  of  the  bridges  over  the  Ohio  River,  the  Cincinnati  Southern^ 
Ohio  Falls,  and  Kentucky  and  Indiana,  have  draws  in  addition  to  being 
high  bridges.  The  draw  of  the  Ohio  Falls  Bridge  was  built  for  the 
Louisville  and  Portland  Oanal,  but  its  river  arm  has  occasionally  been 
utilized  in  high  water,  though  located  in  a  part  of  the  bridge  that  is 
reached  with  diflBculty. 

The  question  of  the  necessity  of  draws  in  bridges  tliat  are  40  feet 
above  high  water  is  one  on  which  there  i^some  difference  of  opinion,, 
and  it  is,  therefore,  advisable  to  ascertain  the  tacts  as  to  the  use  made 
of  such  draws.  If  they  are  not  useful  it  is  unjust  to  compel  their  con- 
struction by  companies  bridging  the  Ohio  Biver.  The  latest  Ohio  Biver 
bridge  law  permits  the  construction  of  bridges  without  draws,  provided 
they  are  53  feet  above  high  water,  but  at  many  localities  it  is  impracti- 
cable to  build  bridges  to  such  a  height,  and  bridge  companies  must  ac- 
cept the  alternate  plan  of  40  feet  height  with  a  draw. 

In  preparing  the  following  table  I  have  omitted  the  Ohio  Falls  Bridge 
on  account  of  its  exceptional  location. 

Operation  of  draws  in  Cincinnati  Southern  and  Kentuckjf  and  Indiana  bridges. 


HonUis. 

Cindnnati  Sonthern. 

Kentucky 

and 
Indian*. 

1881. 

1882. 

1883.    :    188). 

1880. 

1887. 

1887. 

jAnnftry      .  .........••..«■•■.>>••••••• 

1 
14 

24 
39 
4 

5 

1 

15  !          82 
28  !          22 
23  1          23 
13    

K©bniHry  ••••••..•••••>.••••>••••>••«•• 

4 

2 
1 
1 

1 

Harch 

IT 

Anril           . 

4 

mIT ::::;;:::::::;::;;;;;;;:;::::: 

1 

December 

5     

Total  

19 

73 

8»            77 

4 

5 

17 

It  is  evident  from  the  above  record  that  the  time  for  dispensing  with 
draws  in  bridges  40  feet  above  high  water  has  not  yet  come.  It  should 
be  noted  that  1882. 1883,  and  1884  were  years  of  very  high  water,  the 
floods  of  1883  and  i884  being  without  precedent. 


DIKE  AT  BBAVfiB  BBIDaE. 

The  Board  of  United  States  Engineer  Officers  that  examined  and  re^ 
ported  on  the  plans  for  building  a  bridge  across  the  Ohio  Biver  at 
Beaver,  under  date  of  August  15, 1877,  recommended,  as  a  condition  for 
the  acceptance  of  the  site  now  occupied  by  the  bridge,  that  a  guiding 
dike  300  feet  long  be  built  in  the  prolongation  up-stream  of  the  left- 
hand  channel-pier.  This  recommendation  was  approved,  and  the  rail- 
road company,  for  whom  the  bridge  was  to  be  built,  agreed  to  build  the 
dike.  Atter  the  bridge  was  under  way  the  coal  interest  of  Pittsburgh 
came  to  the  conclusion  that  the  dike  as  proposed  was  too  short,  and 
urged  that  it  be  extended  to  the  shore,  thus  increasing  its  length  from 
300  to  918  feet.  This  recommendation  was  approv^  by  this  office^ 
under  date  of  August  20, 1878,  and  also  by  the  Chief  of  Engineers,  and 
the  Secretary  of  War  accordingly  ordered  the  railroad  company  to  in- 
crease the  length  of  the  pro^wsed  dike  to  918  feet. 
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In  compliance  with  tbis  order  the  engineer  erf  the  railroad  company 
prepared  plans  for  an  extension  of  the  dike  and  sabmitted  them  to  this 
office  for  approval,  which  was  granted.  It  was  then  supposed  that  the 
iiiatter  was  settled,  and  that  the  dike  would  be  bnilt  as  desired  by  the 
river  interest. 

Work  on  the  bridge  was  continued,  and  it  was  finally  completed  in 
the  latter  part  of  1878,  but  no  dike  at  all  was  constructed.  On  inquiry 
it  was  learned  that  the  officials  of  the  railroad  company  had  concluded 
that  the  Secretary  of  War  had  no  right  to  modify  his  origfual  condi- 
tioHB  after  they  had  been  aoe^pted  by  the  railroad  company,  and  that, 
therefore,  they  were  not  legally  bound  to  build  the  918-foot  dike.  .As 
to  ti>e  300-foot  dike,  they  held  that  such  a  dike  would  be  more  injury 
than  benefit-,  and  that  they  would  prefer  no  dike  at  all  to  one  that  did 
not  extend  to  the  shore. 

This  state  of  affairs  was  duly  reported  to  the  War  Department  by 
this  office,  with  a  suggestioii  that  measures  be  taken  to  compel  the  rail- 
road conimny  to  build  the  required  dike.  This  communication  was  re- 
ferred to  the  Department  of  Military  Justice  for  report  as  to  what  action 
should  be  taken  in  the  ])remises.  The  Acting  Judge- Advocate  Geiteral, 
in  an  indorsement  dated  July  19,  1879,  gave  it  as  his  opinion  that  the 
Goverument  had  no  power  to  compel  the  construction  of  t^e  dike  in 
question,  and  accordingly  the  Secretary  of  War  ordered  that  a  report  of 
the  tacts  be  prepared  for  submission  to  Congress,  which  re]K>rt  was  made 
under  date  of  December  fi,  1879. 

No  action  was  taken  by  Congress,  and  on  November  7,  1882,  I  ad- 
dressed a  letter  to  the  Chief  of  Engineers,  calling  attention  to  the  fact 
that  riprap  and  remains  of  old  coffer  dams  had  been  allowed  to  remain 
around  the  channel-piers  of  the  Beaver  Bridge  in  violation  of  the  Ohio 
Kiver  bridge  law,  notwithstanding  i-epeated  notices  to  the  com|)auy  to  re- 
Qiove  these  obstructions,  and  I  recommend  that  legal  proceedings  betaken 
to  compel  obedience  to  the  law.  These  papers  were  at  once  forwarded 
bj  the  Secretary  of  War  to  the  Department  of  Justice,  and  on  the  23d  of 
November  the  Attorney-General  of  the  United  States  transmitted  them 
to  the  United  States  district  attorney  for  the  western  district  of  Penn- 
sylvania, with  instructions  *^  to  cause  such  action  to  be  taken  as  may 
tj«  deemed  advisable  for  the  protection  and  security  of  navigation  of 
the  Ohio  River.''  Suit  was  accordingly  brought  in  the  United  States 
court  against  the  Pittsburgh  and  Lake  Erie  Railroad  Company  to  com- 
pel them  to  remove  the  obstructions  and  build  the  guiding  dike. 

While  this  suit  was  pending  the  railroad  company,  under  date  of 
January  25,  1883,  requested  the  appointment  of  a  Board  of  Engineer 
officers  to  examide  the  questions  at  issue,  with  a  view  tx)  avoiding  liti- 
gation. This  Board  submitted  a  report,  dated  October  26, 1883,  in  which 
they  sustained  the  position  previously  taken  by  this  office,  and  reported 
that  the  91 8- foot  dike  was  a  necessity,  and  that  the  bridge  company 
should  be  required  to  remove  the  obstructions  around  the  piers. 

The  report  of  the  Board  embodied  a  promise  Irom  the  railroad  com- 
pany to  remove  the  riprap  and  old  coflfer-dams  (which  was  subsequently 
<lone),  and  also  a  proposition  to  build  the  300^ioot  dike  originally  or- 
dered if  the  Board  of  Engineers  considered  it  advisable,  but  making  no 
allusion  to  the  proposed  increase  of  length  to  918  feet. 

This  proposition  was  not  acted  upon  by  the  United  States,  and  the 
«ftit  in  the  United  States  courts  was  continued  until  a  decision  was  ob- 
tained in  January,  1886.  In  this  decision  Judge  Acheson  held  that  t^e 
Secretary  of  War  had  exhausted  his  authority  when  he  accepted  the 
loeation  of  the  bridge  on  condition  of  the  construction  of  a  300-foot 
EHe  88 105 
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dike ;  but  he  suggested  that  the  United  States  held  a  remedy  iu  all 
cases,  where  navigatiou  is  obstructed  by  bridges,  by  using  the  powers 
conferred  by  section  8  of  the  river  and  harbor  act  of  July  5, 1884.  This 
section  authorizes  the  Secretary  of  War  to  order  the  construction  of 
"booms,  dikes,  piers,  or  other  suitable  and  proper  structures "  at  all 
bridges  where  there  is  any  difficulty  in  passing  the  channel  spans* 

Acting  on  this  suggestion,  and  under  authority  of  law  just  quoted,  the 
Secretary  of  War,  on  April  2, 1886,  ordered  the  918foot  dike  to  be  buflt. 

In  August,  1886,  the  general  solicitor  of  the  Pittsburgh  and  Lake 
Erie  Kailroad  Company  suldressed  a  comipunication  to  the  Secretary  of 
War,  in  which  he  claimed  that  the  construction  of  any  dike  at  the 
Beaver  Bridge  would  be  a  serious  obstruction  to  navigation,  supporting 
his  assertions  by  petitions  from  captains  and  pilots  of  Ohio  Elver  steam- 
boats. 

The  subject  was  again  referred  to  a  Board  of  Engineer  Officers,  which 
sustained  the  views  of  its  predecessors,  and  recommended  that  a  918-foot 
dike  be  built  above  the  left-hand  channel-pier.  In  accordance  with  this 
recommendation  the  Secretary  of  War,  on  March  29^  1887,  renewed  his 
order  tor  the  construction  of  the  dike. 

After  the  receiptof  this  order  the  railroad  company  abandoned  further 
opposition,  and  commenced  to  build  the  dike.  It  was  finally  completed 
in  November,  1887,  ten  years  after  the  bridge  was  begun. 

Inquiries  among  navigators  as  to  the  efiect  of  this  dike  have  uniformly 
been  favorable,  one  leading  coal  shipper  having  stated  that  the  difficulty 
of  running  the  Beaver  Bridge  with  a  coal  tow  had  been  reduced  50  per 
cent. 

ESTIMATE. 

In  my  judgment  the  time  has  now  come  for  continuing  the  radical  im- 
provement of  the  Ohio  Biver  on  the  plans  that  are  in  successful  opera- 
tion at  Davis  Island.  I  have  therefore  inserted  in  the  annexed  estimate 
an  item  for  two  more  movable  dam^.  As  navigation  is  necessarily  more 
or  less  embarrassed  during  the  construction  of  such  works,  I  have 
thought  it  advisable  to  begin  two  dams  at  the  same  time,  and  thus  ob- 
struct the  river  only  half  as  long  as  if  they  were  built  in  succession. 

The  estimate  provides  for  the  purchase  of  sites  and  for  the  coUection 
of  stone  and  other  material. 

Low  daiDS  and  dikes $800,000 

CommenoiDg  movable  dams  2  and  3 100,000 

Obstructions  in  month  of  Licking 50,000 

Snagging 2^,000 

Dredging 16,500 

Kenioving  wrecks •- 25,000 

Office,  inspection,  engineering,  and  contingencies 35, 000 

Total 1,051,500 

Money  statement 

Jnly  1,  1887,  amount  available $198,914.37 

September  12,  1887,  balance  of  allotment  for  ice  harbor  at 

month  of  Great  Kanawha  River  transferred  to  Col.  W.  P. 

Craighill,  Corps  of  Engineers $168.44 

Jnly  1, 1888,  amonnt  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1887 129,424.42 

July  1,  1888,  outstanding  liabilities 422.40 

July  1,  lb88,  amount  covered  by  existing  contracts 52, 696. 16 

182.711.42 

July  1,  1888,  balance  available 16,20:2.95 

Amount  appropriated  by  act  of  August  11, 1888 380,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 396, 802.95 
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IAmoant  that  can  be  profitably  expended  in  the  fiscal  year  ending  Jane 
30.1890  : :. fl,15l,500.00 
SabmHied  in  eoraplianoe  with  reqairemente  of  seotions  2  of  riyer  and 
harbor  acte  of  1866  and  1867. 


Ahitnet  ofooniracU  for  improving  Ohio  River  in  force  during  the  fiscal  year  ending  June 

30, 1688. 


Contncton. 

ImproTement. 

Date. 

Toezpire— 

Remarks. 

JohnJ.Shipman 

LV.Hotg,jr 

DikeatFoarMUoBar. 

Dike  at  Grand  Chain.. 

Grading  and  paving  at 
Davis  Island  Dam. 

Removing  Rooks  at 

Grand  Chain. 
Tow-boat  for  service 

with  dredges. 
Removal  of    bar  at 

month  of   Licking 

River. 
Bmbankmenton  sonth 

tide  of  Great  Miami 

River. 

Xov.  28, 1884 
Deo.    1,1884 
Oct.  37.1886 

Dec.    6.1886 
Hay  81,1887 
Joly  l^  1887 

Deo.  21.1887 

Deo.  81,1885 

....do 

Deo.  31,1886 

Deo.  81, 1887 

....do 

....do 

Dea  81,1888 

• 
Extended   to   Jnly  1, 
1887,  and  completed. 

J^OwfDD^r 

1,  1888. 
Extended    to   August 

OMeent  City  WreoUng 

Company. 
Stephen  D.Dayia 

LV.Ho^,jr 

81,    ]8d7,    and  com- 
pleted. 
Completed. 

Do. 

Do. 

CiBdniutl.  iDdimMpolls, 
Saint  Loois  and  Chi- 
eago  Railway  Cmnpmny. 

COMMBRCIAL  STATI8TIG8. 

€m2  ikipmente  from  Pittsburgh  during  the  year  ending  June  30,  1888.    Prepared  by  Capt. 

Wm.  Evans. 


To  Cincinnati. 

To  LouUvllle. 

Month. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fuel 
flats. 

Bushels. 

Trips. 

Coal 
boats. 

Coal 
barges. 

Fuel 
flats. 

Bushels. 

s^iS':. 

40 
60 

0 
15 
13 

2 
11 

140.000 
150,000 

7,087,000 
6,684,000 
5,830,000 
4.408.000 
4,944,000 

\ 

December i^.. 

188a 
Jianary 

62 
30 
41 
30 
84 

58 
21 
31 
6 
10 

466 
411 
410 
832 
861 

46 
13 
50 
25 
41 

164 
262 
236 
105 
U8 

831 
147 
250 
165 
860 

18 

86 

26 

2 

10 

7,660,000 
8,476,000 
8,962,000 
4.473,000 
7,170,000 

Febnury 

Mirch.^..::....::. 

April 

£y :;::;:::.:. 

Total 

196 

185 

1,080 

140 

28.198,000 

205  !      AM 

1.253 

92 

36,740,000 

GraiMl  total  TT 

64,068,000 



Col.  Sidney  D.  Maxwell,  pnperiDtendent  of  the  GiDcinDati  Chamber 
of  Commerce,  in  his  last  annual  report,  gives  a  fall  exhibit  of  the  river 
commerce  of  Cincinnati,  from  which  the  following  tables  have  been  com- 
piled: 
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River  commerce  of  Cincinnati  for  the  year  ending  August  31, 1887. 


Articles. 


Beoeipts. 


fflxipiudiits. 


ToNpw 
Orleans. 


dowB^Srer^oiiP-Iver 
pons.  P<>^ 


Aleohol barrels. 

Ale.  beer,  and  porter do... 

Apples,  green do  .. 

Ban^K pieces. 

Barley bushels. 

Beans .• do  .. 

Beef , pounds. 

Boots  and  shoes cases. 

Bran,  middlings,  etc —  tons. 

Broom-corn pounds. 

Butter tubs,  flrlnnR,  etc. 

Candles boxes. 

Castings tons. 

Cattle head. 

Cement  and  plaster barrels. 

Cheese boxes. 

Cider barrels. 

Coffee bags. 

Cooperage pieces. 

Com bushels. 

Com  meal barrels . 

Cotton bales. 

Crockery packages. 

Eggf cases  and  barrels . 

Feathcvs sacks. 

Fish barrels. 

Fish kegs  and  kits. 

Flour barrels. 

Fruit,  dried bunhels. 

Furniture        packages. 

Glass,  window .boxes. 

Glassware packages 

Grease tierces. 

Hardware packages. 

Hay    bales. 

Hides iramber. 

Hog  product: 

Bacon     ponnds. 

Bulk,  loose do... 

Bulk,  in  boxes do... 

Hams do... 

Lard,  tierces do... 

Liird,  kegs do... 

Pork barrels 

Hogs head. 

Hups bales. 

Horses head. 

Iron  and  steel tons. 

Iron  and  steel,  scmp do  .. 

Iron,  manufactured do... 

Iron,  pig do... 

Lead pigs. 

Lead,  white pounds. 

Leatiier bundles . 

Lemons -. boxes. 

Lime barrels. 

Malt busheU. 

Msnufadtnres ..pieces. 

Merchandise,  sundry tons. 

Molasses barrels. 

Nails kegs. 

Oats busht'ls. 

Oil batrels. 

Onions barrels  and  sacks. 

Oranges boxes. 

Peanuts bags. 

Petrolenm barrels. 

Potatoes bags  and  barrels. 

Bice Imrrels. 

Kope,  twine, etc packages. 

Rosin barrels. 

Rye. bushels. 

Salt ..barrels. 

Salt sacks. 

Seed,  grass bags. 

Sheep head. 


50,078 


11,842 
48,574 


107,420 

"47,006 

"46,607 


4,348 


80,844 


49,980 


7,531 
28,043 


9,368 
374,472 


24.200 


2B,427 

9,291 
85,814 


139,202 
""2«,*848 


5 

461 

62 


50 

74 

187,500 

138 


1,311 

241 

24 

87 

5 

196 

26 

18,693 


15 

17 

259 


50 


875 

25 

8,046 

2,916 

10,600 


1,068 


9.800 


294,610 

8„840 

900 

1,207 


98 
781 


19,975 
5 


I 


1.905 

1,878 

42 

17, 181 


401 
55 


3.195 

2,630 

50 

359 


97 

2,429 

4.379 

6,232 

780 

878 

10. 010 

8,723 

22 

2,250 

196 

1,137 

494 

1.044 

622 

1,595 

771 

8,887 

585 

1,406 

340 

7-J9 

1.873 

22 

28 

1,729 

1.959 

6, 392 

1,768 

9,622 

1,774 

27,051 

18^ 

25.7t3 


1,872 

403,380 

8,070 

70,000 

77.650 

254.915 

540 

77 

761 

00 

240 

4,364 

27 


185 

7,553 

390 


1,766 

1,210 

8,204 

153 

21,250 

19 

495 

592 

185 

12,416 

8,113 

146 

10,903 

187 

107,201 

2,941 

1,197 

1,1)17 

89 

12 

842 

1,127 

89,746 

2,487 

8.835 

1,132 

4»« 

10 

12,405 

6,445 

«.8i» 

2,711.780 

825,450 

146,500 

850.472 

650,920 

760 

224 

8,825 

18 

880 

915 


425 

28 

289,150 

647 

658 

844 

19.850 

669 

9,482 

1,338 

246.721 

742 

4.144 

292 

5'?1 

2,109 

14,337 

3.492 

259 

76!^ 

15 

5.208 

46,275 

2 

3,126 

66 


1,548 

112 

331,798 

1,137 

992 
7.808 
14.088 

380 
7.580 
1,471 
1,206 
4,955 
4,733 

311 
1,982 
2,810 
1.102 
4,580 
2,140 
1,690 

100 
2,346 

497 

8 

8.092 

85 
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Biver  commerce  of  CindimaH  for  the  year  ending  August  31, 1887^  Con  tinned. 


Artioles. 


Beoeipts. 


Shipments. 


ToKew 
Orleans. 


Toother 

down-river 

ports. 


To  up-river 
ports. 


Total. 


Shot • • pockets. 

Soap • boxes. 

SpioM. packages. 

Slarab.. kozM. 

Sagar...... hoftaheads. 

wnir.. barrels. 

lUlow.... tierces. 


hogsheads. 

Leftf... cases  and  bales. 

ManoCsetaied packages. 

Tarpentiiie barrels. 

Tinrgmr... do... 

WheM batbels. 

Whimkj barrels. 

▼{»««  and  tkinors do... 

'Wines  and  liqnoca.. baskets  and  boxes. 
Wool..-. bales. 


216 
S17 


2M82 


142,803 
66,078 


60 
14.067 


4,400 


47 

3 

281 


888 


2.053 
199 
844 


8.584 

16,814 

365 

18,460 

40 

6^055 


1,469 

270 
4,898 

8,063 
732 

6,2T2 
847 
958 
488 


762 

7,063 

432 

4.26U 

4o 

8,010 

18 

219 
161 

7,855 
14 

2.275 
10, 619 

7,219 
119 

1,277 

1,233 


3.396 

86.944 

797 

22,129 

H5 

13,9G5 

18 

1,785 

4:^4 

12,034 

21 

6.677 

18,381 

15, 5U 

605 

8,079 

1,721 


The  following  tables,  compiled  from  Colonel  MaxwelPs  report,  fur- 
nishes some  additional  information  regarding  the  steam-boat  interests 
of  CineiDnati : 

ArrivaU  mnd  departures  of  steam^hoats  at  the  port  of  Cindnnati, 


1881.'8a. 

1882-'88. 

1883-*84. 

1884-'85. 

1885-86. 

1886-'87. 

Porta  of  departure  and 

• 

^ 

1 

1 

i 

i 

1 

1 

1 

1 

i 
1 

1 

< 

i 

Wwnm  New  Orleans 

«wr  Vaw  Orleans .... 

68 

iiii' 

84 
2,099' 

2;oii* 

68 

**ii4 

"70' 
*"iii* 
iwi* 

49 

2,'005 

"ii" 

"'87* 
i.'f96* 

63 

"ios* 

"66* 

"io3* 

2,814" 

84 

"'ii' 

2;i69' 

""a 

J^roB  Ptttabuigh 

Wmr  Pittaborsh.......... 

160 

""'70 

from  other  ports 

2.499 

%m 

XoCal 

2,736 

2.739 

2.840 

2.829 

2,170 

2,162 

2,137 

2,138 

2.480 

2,483 

2.272 

2,281 

Steam-hoats  landing  at  Cincinnati, 


fgg]^.  *fQ              

JVb. 
214 
217 
198 

7bn«. 
78,793 
75,844 
68,312 

1884-'85 

No. 
205 
196 
168 

Ton*. 
65.261 
63,998 
53,616 

mt-TEi 

l885-'86 

^gtn.yn , 

1886^'87 

JrihrifMfr  of  rates  on  flour  per  barrel,  hy  rail  or  river ^  from  Cincinnati,  during  ike  calendar 

year  18H7. 


How  transported. 


Pittoborgh. 


LonlsTille. 


New  Orieans. 


^ 


ma.,, 

Ttrar. 


OtfUt. 
24  10  31 
15 


O^Mtf. 


Omtt. 
Uto49 
85 
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I  am  ipdebted  to  Maj.  Amos  Stictney,  TT.  8.  Engineers,  for  the  fol- 
lowing statement  of  commerce  passing  the  Falls  of  the  Ohio,  as  recorded 
in  the  office  of  the  Louisville  and  Portland  Canal. 

Commerde  passing  the  Falls  of  the  Ohio  Biver  hy  canal  and  (y  river. 


Year. 

DesoeDding  open 
river. 

AscendiDi^open 
river. 

TotaL 

1880-'81 

No. 
4,196 
3,904 
4,954 
4.346 
4,886 
5,057 
4.768 
5.471 

Tons. 
1,124,836 

901,343 
1,220.455 
1. 070. 650 
1.217.231 
1, 2r4, 342 
1. 157,  250 
1, 315,  851 

No. 
1,220 
1,793 
1,294 
1,381 
708 
1,296 
1,793 
1,514 

Tons. 
377, 055 
537.900 
898.240 
432,575 
231, 005 
408,  619 
991,  974 
863,237 

No. 
503 
760 
179 
30  L 
95 
393 
667 
361 

Tons. 
140, 806 
220,905 
61,802 
98.  757 
24,320 
102.536 
29u,507 
137,230 

No. 
5.019 
6^507 
6,427 
6,031 
5,089 
6,726 
7,228 
7,346 

Ibns. 
1.642,199 

1881-82 

1,663,214 

1882-'83 

L6M,497 

le83-*84 

l,6ui,«82 
1.473.246 
1.765,497 

1884-85 

1885-'86 

1886-'87 

2.439.731 

1887-'88 

2,816.318 

For  statistics  of  the  commerce  at  the  upper  end  of  the  river  reference 
8  made  to  the  report  ou  operating  and  care  of  Davis  Island  Dam. 


B  B2. 


OPERATING  AND  CARE  OP  DAVIS  ISLAND  DAM,  OHIO  RIVER. 

The  work  still  remains  under  the  local  charge  of  Mr.  William  Martin, 
civil  engineer,  who  has  managed  it  with  his  customary  skill  and  effi- 
ciency. 

The  lock  has  remained  in  excellent  working  order  throughout  the 
year,  the  time  of  passing  a  fleet  through  being  from  ten  to  twelre  min- 
utes. The  only  change  proposed  is  to  introduce  spring  links  into  the 
gate  chains,  so  as  to  reduce  the  shock  of  starting.  During  the  year  the 
work  of  paving  the  terre  plein  of  the  lock  was  completed. 

The  operation  of  the  dam  has  been  less  satisfactory.  The  worthless 
steel  cross-heads  of  the  navigable  pass,  of  which  mention  was  made  in 
my  last  annual  report,  have  continued  to  break.  As  rapidly  as  possible 
they  have  been  replaced  by  wrought-iron  ones,  but  it  was  not  practica- 
ble to  do  this  with  all  of  them,  as  the  long  duration  of  low  water  main- 
tained such  a  pressure  against  the  wickets  that  it  was  not  safe  to  take 
out  any  of  them  in  order  to  changre  the  cross-heads. 

The  dam  was  put  up  on  the  28th  of  June,  1887,  and  remained  up  until 
January  2, 1888,  a  period  of  more  than  six  months.  During  all  this  time 
the  harbor  of  Pittsburgh  had  abundance  of  water,  while  the  river  below 
the  dam  was  nearly  dry.  This  steady  continuance  of  low  water  from 
June  until  well  into  the  winter,  was  an  occurrence  almost  without  prece- 
dent, as  it  is  usual  to  have  one  or  more  cos^  barge  rises  in  the  autumn 
before  cold  weather  sets  in.  In  anticipation  of  such  rises,  and  taking 
advantage  of  the  facilities  given  by  the  dam,  coal  barges  were  steadily 
gathered  into  the  pool,  until  the  coal  afloat  was  estimated  at  15,000,000 
bushels. 

As  a  rule,  movable  dams  should  be  lowered  before  ice  floods  come,  and 
the  fact  that  this  dam  would  not  be  up  at  such  times  was  distinctly 
stated  from  the  beginning.  Nevertheless  the  circumstances  were  such 
that  I  felt  obliged  to  set  aside  the  rule  and  let  the  dam  remain  up,  tak- 
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ing  the  risks  of  injury.  It  could  have  been  lowered  with  perfect  ease 
aDd  safety  at  any  time  before  the  rise  came,  but  such  action  would  have 
caused  the  grounding  and  probable  destruction  of  a  large  number  of 
coal  barges,  and,  in  my  view  of  the  relations  that  should  exist  between 
navigation  and  a  work  built  for  its  benefit,  such  a  course  was  inadmissi- 
ble. The  Government,  by  creating  the  Davis  Island  pool,  had  invited 
coal  shippers  to  use  it  for  the  accommodation  of  coal  barges  to  await  a 
rise  in  the  Ohio,  and  it  seemed  imperative  that  these  barges  should  be 
protected,  and  that  all  risks  of  injury  and  loss  should  be  assumed  by 
the  Government. 

With  these  opinions  as  to  my  duty  in  the  premises,  I  issued  orders 
that  the  dam  should  be  kept  up,  notwithstanding  the  presence  •f  ice  in 
the  pool,  until  a  rise  should  come  and  release  the  impounded  coal  fleets. 

When  the  ice-flood  finally  came^one  of  the  special  causes  of  embar- 
rassment was  the  fact  that  the  rise  began  on  Sunday,  and  owing  to  the 
closure  of  telegraph  ofQces  it  was  impossible  to  secure  reliable  informa- 
tion that  a  rise  was  coming,  coal  operators  themselves  having  concluded 
that  the  indications  were  unfavorable.  Definite  information  did  not 
reach  the  dam  until  5  o'clock  on  Monday  morning,  at  which  time  the 
rise  was  so  near  that  operations  were  greatly  hurried,  and  the  failure  of 
the  usual  methods  of  handling  the  dam  left  but  little  time  to  improvise 
others.  For  full  particulars  of  the  method  of  handling  the  dam  under 
such  conditions,  and  of  the  damages  that  were  sustained,  I  would  refer 
to  the  accompanying  report  of  Mr.  William  Martin,  the  resident  engi- 
neer. 

As  similar  condit'ons  are  liable  to  prevail  in  the  future,  it  is  evidently 
necessary  to  utilize  our  past  experience,  and  make  such  modifications 
in  the  structure  as  will  make  it  as  safe  to  handle  the  dam  in  ice-floods 
as  in  ordinary  rises. 

After  careful  consideration  of  the  problem,  I  have  concluded  that  it  is 
necessary  to  modify  the  weirs,  so  as  to  permit  tbem  to  be  opened 
promptly  and  safely,  when  ice  is  running,  without  the  use  of  service 
bridges  or  maneuvering  boat.  The  only  approved  apparatus  with 
which  I  am  acquainted  that  will  do  this,  and  will  do  it  with  ease  and 
certainty,  is  the  Ghanoine  tripper. 

It  was  the  original  design  to  use  Chanoine  hurters  and  trippers  on 
the  whole  dam,  but  the  use  of  this  apparatus  on  the  navigable  pass 
would  have  lessened  its  width  to  a  degree  that  was  considered  inad- 
missible by  the  river  interests ;  and  hence,  after  due  consideration  by  a 
Board  of  Engineer  Officers,  it  was  decided  to  use  the  Pasqueau  modifi- 
cation of  the  Chanoine  hurter,  whereby  the  pass  could  be  made  of  any 
desired  width,  and  the  tripper  could  be  wholly  suppressed.  This  was 
a  decided  improvement,  and  I  am  still  in  favor  of  Pasqueau  hurters  in 
the  navigable  pass ;  but  I  think  that  recent  experience  shows  that  it  was 
a  mistake  to  extend  the  system  to  the  whole  dam.  Wickets  supported 
by  props  resting  against  Pasqueau  hurters  must  be  dropped  itingly  from 
a  bridge  or  maneuvering  boat,  operations  which  are  impracticable  in 
an  ice-flood.  On  the  other  hand,  if  these  same  wickets  are  supported 
from  Chanoine  hurters,  they  can  be  dropped  by  working  the  trii>pers 
from  the  piers  without  the  use  of  either  bridge  or  boat,  and  the  whole 
line  of  wickets  controlled  by  one  tripper  can  be  dropped  as  quickly  as 
a  single  wicket  can  be  dropped  where  Pasqueau  hurters  are  used. 

It  may  be  objected  that  the  trippers  used  on  the  Great  Kanawha 
passes  have  not  been  successful,  and  that  the  same  thing  will  happen 
at  the  Davis  Island  Dam.    To  th,te  I  reply  that  trippers  on  high  weirs 
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are  mach  more  acoessible  at  all  times  than  trippers  in  deep  passes ^  tbat 
the  floor  of  Weir  3  is  out  of  water  in  low  water,  and  tbat  of  Weir  2  is 
only  1  foot  lower ;  that  the  pressure  against  the  short  weir  wickets  is 
mnch  less  than  that  against  deep-pass  wickets ;  that  the  length  of  Weirs 
2  and  3  will  only  be  212  and  204  feet,  respectively,  when  the  piers  are  ex- 
tended ;  and  that  advantage  will  be  taken  of  the  experience  on  the 
Great  Kanawha,  and  all  the  parts  tbat  have  proved  too  weak  on  that 
river  will  be  strengthened.  I  ought  to  add  that  the  engineers  in  charge 
of  the  Great  Kanawha  dams  are  decided  in  their  opinions  that  thereare 
no  practical  difficnlties  in  working  properly-proportioned  trippers,  and 
there  are  great  nnmbers  of  snch  trippers  which  have  been  in  snocessfal 
operation  abroad  for  many  years. 

It  is  my  firm  conviction  that  if  the  Davis  Island  Dam  is  equipped 
with  a  short  bear-trap  to  remove  drift,  which  will  cause  a  widening  of 
the  navigable  pass  to  over  700  feet  by  the  addition  of  so  much  of  Weir 
1  as  is  not  covered  by  the  bear  trap,  and  is  provided  with  Ohanoiue 
trippers  on  Weirs  2  and  3,  it  will  be  up  to  the  highest  known  standard 
of  efficiency,  and  can  be  handled  in  ice-floods  without  risk  or  annoyance 
to  navigation. 

Provision  is  made  in  the  river  and  harbor  bill  just  passed  for  the 
construction  of  a  bear-trap,  and  the  change  from  Pasqueau  to  Chanoine 
hurters  will  be  made  during  the  present  season  at  the  expense  of  the 
appropriation  for  '^  operating  and  care." 

During  the  year  the  movable  dam  was  up  201  days,  and  712  lockages 
were  made,  passing  1,871  vessels,  being  an  average  of  2.6  boats  to  a 
lockage. 

For  further  details,  reference  is  made  to  the  annexed  report  of  the 
resident  engineer. 

The  following  table  shows  the  commerce  paeeing  the  dam  during  ttco  yeare  ending  «/«m30, 

ld88. 


Vessels  psssing  the  Dsris  Island  Dim. 


188(^*87. 


Through 
oavigs* 
ble  pass. 


PasneiiKer  boats 

Freight  boats 

Tow-boats 

Mod**!  barges , 

Coal-boats 

Coal  bat'ues 

Cn^il-flats 

RrtftH 

Hisoellaneons  oraft., 


Total 

Kamber  of  lockages . 


4U 

83 

8,885 

306 

1.520 

8.141 

3,320 

53 

M 


17,817 


Thniagh 
luck. 


55 

9 

590 

U 

42 

451 

667 

7 

67 


1,902 
672 


1887-'88. 


Through 
nayiga- 
blepass. 


836 

84 

1.446 

121 

1.752 

6.822 

1.947 

66 

60 


18,  (KM 


Throngh 
lock. 


86 

9 

649 


100 
S5i 
757 
7 
61 


1,871 
712 
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DetaiUd  ttatement  ofeipeuBes  incwrred  at  the  Vavia  Uland  Dam,  Ohio  Biver,  during  the 
ftecal  year  ending  June  30, 18b8. 


Office  and  general  administration. 

i 

3 
1 

Kepairt. 

Month. 

1 

1 

& 

t 

11 

s 

• 
a 

Is 

H 

1 

1 

.A 

h 

I 

1 

3 

o 

i 

1887. 
Joly 

$■■^90. 00 

t74.64 

.-..-. 

$227.85 
13. 72 

$892.39 

$149. 75 

$2,345.33 

8.00 

444.44 

l,62!i.88 

67.25 

$2.25 
4.75 

18.10 


8a64 
6.23 

81.20 
20.40 

$2. 497. 33  $3. 889. 72 

An^iint 

^September    . . 

October 

Kovenibcr 

December . . . 

1888. 

Jaoaftr>* 

February 

March 

ADril 

015.00  21.90 
015. 00^  18.85 

615.001  42.48 
615.00   ift^  IR 

12. 75       663. 37 

6.  OOl'  639.  85 

&-.0,    606.68 

8.33i     641.48 

157  26     *M- 17 

462.54   1,102.39 

1,522.38  2.18&06 

105.89 
6.23 

86.10 
251.42 

84.52 
173.63 
715.82 
839.61 

747. 87 

6U8.83 

676.60 
565.  CO 
565.00 
615.  Ou 
659.00 
615.33 

21. 25  $70.  88 

32.62   91.67 
19.851'AVOO 

884.40 

64.34 

'"s.'io 

2.U0 
40.45 
144.73 

765.22 
700.85 
731.  i«9 
772.15 
f02.06 
781.93 

$1,W66 

40.00 

6.90 

231.02 

84.52 

41.83 

2,040.88 
961.27 

88.29 
80.15 
27.56 
21.87 

126.00 
125.00 
75.00 

"iii.'so 

346.90 
221.00 

766.41 
945.78 

Ky         .  .. 

258. 79 110. 18 
78.61    40.00 

1,517.82 

0™::::::.:: 

1.121.54 

1 

1    ' 

Totol 

7, 254. 86  367. 4€ 

612.50 

676. 4fc 

8.911.23 

1,189.50 

80&45 

5,03&07271.70 

6,208.22110.309.01 

Eeiimate  for  188e-»^. 


1.  Salaries $7,415 

2.  GaoKe  r<-porta 400 

3.  Telephone 240 

4.  Nataral  gas  for  fD4»l 825 

5.  Oil,  line*,  oars,  and  other  sappUea 650 

6.  Bfpalia  to  props 327 

7.  Bepairs  of  look>gate  chains 125 

8w  Minorrepaita 100 


9.  Extralabor $800 

10.  Well  on  Davis  Island 11*5 

11.  Biprap  protection  below  dam 2,000 

12.  Changing  hnrtei  s  on  weirs 5, 000 

13.  PosiHifficebox « 

14.  Contingenoiea 1.000 

Total 18,015 


KBPOBT  OF  WILUAM  MARTIN,  ASSISTANT  BNOINRER. 

Twre-^lfin  of  loch, — At  the  close  of  the  last  fiscal  year  the  paying  of  the  area  iu 
the  land-wall  inolosure  was  complete,  excepting  ahoat  300  sqnare  feet.  This  de- 
6cicDcy  is  now  tlnished,  thus  completing  a  paved  Hnrface  37  feet  wide  by  the  length 
of  the  lock.  The  paving  consisted  of  sqnare  blocks  of  stone  of  vari'ons  sizes,  12 
inches  deep  and  laid  dry,  and  having  the  snrface  spread  with  gravel  2  inchen  deep. 
Once  dnring  the  year  the  river  overaowed  this  paved  surface,  and  filled  the  spaces 
between  the  paving  stones  with  the  surface  gravel,  making  a  strong  bond  and  smooth 
•nrtaoe. 

The  area  between  the  pavod  surface  and  the  embankment  of  the  Pittsburgh,  Fort 
Wavne  and  Chicago  Railway,  a  width  of  90  feet,  was  uniformly  graded  and  sown 
with  grass  seed.  The  soil  is  not  the  best  adaptea  for  vegetation,  but  when  the  lock 
force  will  have  more  time  to  devote  to  the  care  of  the  grounds  they  can  be  made  very 
attractive. 

CroBs-heade  of  wiekeie, — ^Dnring  this,  as  in  past  years,  the  defective  steel  cross- 
heads  of  the  horses  in  the  navigable  pass  have  caused  much  labor  and  annoyance.  In 
the  month  of  Jnly  a  wicket,  which  had  its  cross- head  previously  broken,'  was  planked 
over,  thus  throwing  its  pressure  on  the  two  adjacent  wickets.  This  additional 
pressure  broke  the  cross-heads  of  these  adjacent  wickets,  thus  making  a  gap  in  the 
dam  12  feet  wide,  which  was  too  great  for  planking,  as  the  cross-heads  of  the  ad- 
jacent wickets  would  be  less  likely  to  support  the  |^ap  of  three  wickets  than  of  one. 
It  became  necessary  to  draw  the  pool  off  for  a  penod  in  order  to  replace  the  broken 
parta;  this  action  greatly  inconvenienced  the  business  in  the  harbor,  and  gave  rise  to 
much  complaint.  To  avoid  a  repetition  of  these  occurrences,  it  was  decided  to  pro- 
•oore  wrought-iron  oross^heads  to  replace  all  the  steel  ones  in  the  pass.  This  work 
has  been  going  on  from  time  to  time  as  circumstances  would  permit ;  64  of  the  cross- 
heads  have  been  renewed. 
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OperaHon  of  lock  gates, — The  working  of  the  steam-eDgines  for  operating  the  lock- 
gAtee  doring  the  time  the  dam  was  up  was  very  satisfactory ;  no  fault  can  be  found 
with  the  system  or  any  of  the  details.  The  speed  with  which  a  lockage  can  be  made 
with  tows  equal  to  the  capacity  of  the  lock  gave  great  satisfaction  to  the  boatmen. 
From  ten  to  twelve  minutes  is  the  average  time  required  to  pass  a  tow  through  the 
]ock  if  the  bt*atmeu  are  prompt  in  handling  their  boats.  During  the  year  no  trouble 
was  experienced  with  debris  accumulating  in  the  gate  recesses,  or  with  the  lock-gates, 
save  the  breakage  of  one  of  the  vertical  posts  on  the  lower  lock-gate,  which  carries 
a  friction-wheel.  The  broken  post  was  renewed  by  a  heavier  one.  The  breaking  of 
this  post  permitted  the  gate  to  have  too  much  lateral  motion,  and  allowed  the  gate- 
wheels  to  travel  off  the  iron  rail  in  the  gate-sill  and  become  embedded  in  the  timber. 
When  the  water-pressure  was  applied  to  the  gate,  £Drcing  it  to  its  seat,  the  lower  outer 
gate-wheel  caught  on  the  rail,  bending  the  axle  slightly,  but  not  enough  to  prevent 
its  working.  A  new  axle  has  been  procured  to  take  the  place  of  the  bent  one,  should 
the  latter  break. 

(fetation  of  dam. — The  dam  was  up  at  the  beginning  of  the  flBcal  year,  and  remained 
up  until  the  2d  day  of  January.  This  long  period  of  low  wat«r  was  very  exceptional, 
as  the  fall  rises  in  the  river  usually  occur  in  October  or  November. 

During  the  month  of  December  the  pool  was  frozen  over  twice,  viz,  on  the  nights 
of  the  22d  and  29th.     On  the  latter  date  it  was  frozen  to  a  thickness  of  3  inches. 

On  the  night  of  December  31  heavy  rains  fell  at  all  points  in  the  water-sheds  of  the 
Allegheny  and  Monongahela  rivers.  At  many  points  the  fall  exceeded  li  inches,  and 
at  some  places  it  was  nearly  2  inches,  bat  toe  rains  had  very  little  effect  upon  the 
river,  as  all  reports  indicated  an  insafflcient  rise  for  barge  water.  This  also  was  the 
general  belief  among  coal  operators^  many  of  whom  had  abandoned  the  idea  of  get- 
ting out  any  coal  on  the  water  expected.  On  January  1  the  steam-boat  Oeorge  Wood 
broke  the  ice  in  the  pool  between  the  dam  and  Pittsburgh.  Anticipating  the  necessity 
of  patting  the  dam  aown,  it  was  deemed  safer  to  have  the  ice  brbken  than  to  permit  it 
to  strike  the  dam  in  large  floes.  The  correctness  of  this  theory  we  were  unable  to 
demonstrate,  as  the  ice  in  both  rivers  broke,  and  the  flood  was  upon  us  without  warn- 
ing. We  immediately  proceeded  to  lower  the  dam  in  the  usual  manner,  t.  s.,  bv  be- 
ginning at  the  Davis  Island  or  weir  end.  By  so  doing  the  pool  is  lowered,  and  the 
work  on  the  navigable  pass,  which  is  done  from  the  maneuvering  boat,  is  made  safe. 
After  twelve  wickets  had  been  lowered,  the  strong  current,  caused  by  the  opening, 
drew  into  ie  a  ^reat  mass  of  drift-wood  and  ice.  Amongst  the  drift-wood  was  the  sideof 
a  coal-flat,  which  formed  a  gorge  against  the  service  bridge,  making  it  equivalent  to  a 
solid  dam.  The  consequent  pressure  against  the  service  uridge  endangered  its  safety 
to  such  an  extent  that  the  operators  quit  the  work  of  lowering  the  wicketA,  as  it  was 
feared  that  a  continuance  of  this  work  might  result  in  the  total  destruction  of  the 
bridge.  The  work  of  opening  the  weirs  being  suspended,  the  fall  at  the  dam  still  re- 
mained too  great  to  use  the  maueuvering  boat  in  lowering  the  navigable  pass. 

Ice  flood. — Believing  that  with  the  running  ice  in  the  rivcrr  it  would  be  impossible 
to  lower  the  dam  with  our  maueuvering  boat  in  the  tisual  manner,  i.  «.,  by  resting  it 
above  the  dam,  the  precaution  was  taken  to  procure  a  steam-boat  with  aflat  lashed  ti> 
her  bow.  With  this  equipment,  as  on  a  former  occasion,  we  expected  to  be  able  to 
lower  the  dam  by  working  from  below,  but  on  account  of  the  high  wind  and  the  heavy 
ice,  which  bad  now  beguu  to  flow  over  the  dam,  tbe  steam-boat  only  succeeded  in 
lowering  half  a  dozen  wickets.  On  account  of  the  high  winds,  which  contiuued  to 
prevail,  it  was  evident  we  could  not  succeed  in  lowering  the  dam  in  this  manner,  as 
the  steam-boat  could  not  hold  herself  straight.  I  immediately  telephoned  to  Pitts- 
burgh for  two  steam-boats,  having  a  barge  lashed  between  them.  These  boats  with 
the  barge,  arrived  promptly,  and  uy  having  the  barge  between  them  they  were  able 
to  keep  themselves  straight  in  the  current  and  lower  all  the  wickets  except  ten 
which  were  scattered  at  equal  intervals  across  the  pass.  These  wickets  were  swung 
on  their  axes,  having  their  breeches  turned  up,  and  it  was  impossible  to  lower  them 
by  the  barge,  as  it  drew  less  water  than  the  depth  flowing  over  the  wickets. 

A  propeller  drawing  5^  feet  of  water  was  then  procured,  but  after  several  ineffect- 
ual efforts  to  push  c^own  the  wickets  nearest  to  the  river-wall,  we  had  to  abandon 
tbe  attempt.  The  cause  of  this  failure  developed  on  Wednesday  morning,  the  4th  of 
January,  when  the  steamer  Beaver  was  ascending  light  and  the  Little  Bill  was  de- 
scending with  three  coal  boats.  A  conflict  of  signals  compelled  the  LWle  Bill  to  go 
out  from  the  river  lock- wall  further  than  it  otherwise  would,  and  resulted  in  the  tow 
striking  the  nearest  standing  wickets,  knocking  them  from  their  fastenings  in  the 
foundation.  After  the  tow  struck  the  wickets,  a  large  log  floated  to  the  surface. 
This  log  bad  kept  the  wickets  standing.  The  propeller  h^  tripped  the  props,  but 
the  log,  being  between  tbe  wickets  and  their  horses,  prevented  them  dropping  to 
their  bearings  on  tbe  foundation. 

The  accident  to  the  Little  hillf  striking  the  wickets  nearest  the  lock- wall,  cleared 
an  opening  in  the  pass  from  the  river  lock-wall  of  about  300  feet,  and  this  width  wa^ 
sufiicient  to  enable  tows  of  all  sizes  to  pass  through  with  safety. 


Digitized  by  VjOOQIC 


APPENDIX   BB — REPORT   OP   LIEUT.   COL.   MERRILL.      1675 

Th6  damage  to  the  dam  was  not  great,  as  has  been  shown  by  the  aotnal  repairs 
made,  aod  mnch  of  this  damage  can  be  attributed  to  canses  other  than  the  ice. 

On  the  15th  of  January,  when  the  riyer  had  fallen  to  a  stage  of  6i  feet,  a  tow-boat 
was  employed  to  assist  in  lowering  the  undamaged  wickets  yet  standing  and  in  re- 
moving the  damaged  wiolrets  which  were  standing  above  the  sill  of  the  dam.  Ten 
wickets  with  their  props  bent  were  removed,  making  navigation  through  the  pa89 
isfe.  j 

Mepcir  of  damages, — As  winter  had  set  in,  and  a  high  stage  of  water  was  likely  to 
reniaiD  fur  an  indefinite  period,  it  was  considered  prudent  to  postpone  any  attempt 
at  repairing  the  damage  done  until  spring,  when  lowt-r  water  would  facilitate  our 
work,  and  when  the  work  of  repairs  would  not  interfere  with  navigation.  We  accord- 
ingly began  the  repairs  on  the  Ist  of  May,  and  progressed  favorably,  with  three  iu- 
termptious  due  to  high  water,  eompleting  everything  by  June  15. 

CaMW9  of  damage.^The  damages  were  confined  to  the  navigable  pass,  and  are  attrib- 
ated  to  ice,  defective  steel  croHs-heads,  and  damages  by  steam-boats. 

Damages  hy  ice. — Two  broken  wickets,  22  bent  props,  *4  broken  props. 

Damages  hy  defective  cross  heads. — Five  broken  hurters,  37  broken  cross-heads,  t 
broken  anchor-bolt,  1  broken  horse-box,  4  broken  wicket-boxes,  4  lost  wickets. 

Damage*  caused  by  steam-hoats  em]ployed  in  loweting  dam, — Three  broken  horses,  23 
broken  quoins. 

Damages  hy  steam-hoat  collision. — ^Three  broken  props,  3  broken  horse-boxes,  3 broken 
anchor- bolts. 

I  firmly  believe  that  the  delay  in  getting  the  dam  down  caused  a  saving  to  the  coal 
operators  vastly  larger  than  the  loss  they  may  have  sustained  by  reason  of  not  gettins' 
to  the  lower  markets  as  soon  as  would  have  been  the  case  if  no  delay  bad  been  caused 
the  dam. 

No  coal  had  left  Pittsburgh  for  the  lower  markets  for  a  long  period,  viz,  six  and 
one-half  months,  and  in  consequence  the  operat4>rs  were  eager  to  make  shipments, 
in  many  cases  which  I  observed,  the  ice  had  gorged  beneath  the  boats,  t^rounding  them- 
in  12  feet  of  water.  If  they  could  have  gone  oat  with  the  rise  without  any  delay, 
this  ice  under  the  barges  would  have  caused  a  vastly  greater  injury,  through  wrecked 
barges  and  loss  of  coal,  than  that  sustained  by  delay  in  getting  to  the  lower  market. 
Sevtral  of  the  coal  operators  have  also  expressed  themselves  to  me  to  tiiis  efiect. 

Maneuvering  hoat.-^On  tbe  evening  of  January  3.  during  the  break  up  in  the  river,^ 
we  were  takiug  our  maneuvering  boat  throof^hthe  lock  to  a  place  of  safety  below  the 
dam,  when  it  was  caught  between  a  descending  coal-tow  and  a  grounded  steam-boat 
at  the  lower  guiding-dike,  crushing  it  so  as  to  sink  it.  We  recovered  the  wreck  1 
mile  below  the  dam.  The  steam  engines  and  boiler,  hooks,  lines,  and  other  tools 
were  saved,  but  the  boat  was  a  total  Toss. 

A  new  boat  of  better  appointments  and  larger  dimensions,  viz,  50  feet  long,  16  feet 
wide,  and  3  feet  deep,  was  built  as  soon  as  practicable.  The  steam-engine  and  other 
eqaipments  belonging  thereto  were  placed  on  the  boat,  and  in  addition  a  derrick 
was  mounted  on  the  bow  for  removing  the  injured  parts  of  the  dam  and  putting  the 
new  parts  in  place.  This  derrick  will  also  be  useful  as  a  permanent  fixture  for  re- 
placing props  that  get  out  of  the  hurters,  and  for  doing  other  work  requiring  heavy 
lifting. 

Natural  gas.^Our  supply  of  natural  giw  is  now  received  from  the  Fort  Pitt  Natural 
Gas  Company,  whose  wells  are  located  about  12  miles  distant.  The  gas  is  conducted 
through  a  lU-inch  main  toa  point  three- fourths  of  a  mile  distant  from  thedam,  thenco 
it  is  conducted  by  a  2-inch  pipe  to  the  dam,  and  attachment  is  made  with  the  Govern- 
ment  system  of  pipes,  whicli  convey  it  to  the  points  of  consumption,  viz:  One  steam- 
boiler  at  the  upper  lock-gate,  one  steam-boiler  at  the  lower  lock  gate,  one  steam-boiler 
in  the  pump-house  at  the  rear  of  the  lower  gj*te  reciss,  three  torches  on  tbe  land  look- 
wall  for  general  illumination  (one  at  eacti  lock-gate,  and  one  in  the  center  of  the  lock 
in  front  of  the  lock-keeper's  house),  one  heating  stove  in  the  workshop,  and  one  fire- 
place in  the  office. 

On  the  Davis  Island  end  of  the  dam  we  have  one  torch  elevated  25  feet,  which  gives 
general  illumination  on  the  dam.  The  gas  for  this  torch  is  received  from  the  Phila- 
delphia Natural  Gas  Company  (formerly  the  Chartiers  Natural  Gas  Company ). 

By  the  use  of  natural  gas  for  fuel  the  labor  that  would  be  necensary  to  convey  coal 
to  the  various  points  of  consumption  is  saved,  as  well  as  the  oost  of  trucks,  wheel- 
barrows, etc.,  for  handling  it.  AJssnming  that  tbe  cost  of  coal  was  equal  to  that  of  gas 
at  the  point  of  consumption,  the  use  of  the  latter  would  result  ecouomically,  as  the 
gas  requires  no  attention  after  it  is  once  turned  on.  To  successfully  use  coal,  the  fire 
would  have  to  be  kept  up  in  the  boilers  of  the  engines  for  operating  the  lock-gates 
when  the  dam  was  up,  and  considerable  attention  of  a  fireman  would  be  necessary. 
With  gas,  steam  oan  be  kept  up  with  very  little  attention,  and  the  fireman  or  engineer 
can  have  much  time  to  devote  to  other  work.  The  same  advantage  will  apply  to  the 
other  6  res. 

Danger  signals.-— When  the  dam  is  down  red  signals  are  placed  as  follows:  One  on 
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iihe  pier  at  the  junction  of  tbe  navigable  pass  and  Weir  No.  1 :  three  at  the  head  of 
the  river  look- wall,  placed  on  a  mast,  5  feet  apart  vertically,  and  two  in  a  similar  man- 
ner at  the  foot  of  the  wall.  When  the  dam  is  up,  one  red  signal  is  placed  on  the 
npper  end  of  the  upper  guiding-crib  and  one  on  the  lower  end  of  the  lower  gnidins- 
«rib.  Should  there  from  any  oaune  be  no  natural-gas  torches  on  the  land  look-waD, 
-one  red  signal  will  be  placed  on  each  end  of  the  river  wall. 

Cro88  cwrrent8  below  ihs  lock  — ^The  guiding-crib  below  the  lock  is  250  feet  long.  This 
length  is  insufficient  for  largi^  tows  to  enter  the  look  easily.  The  eddy,  caused  by  the 
lock  and  the  lower  gate  recess,  creates  such  an  inset  of  the  current  towards  the  gnld- 
ing-crib  as  to  bind  the  boats  against  the  crib,  making  it  difficult  for  them  to  enter 
the  lock.  This  crib  should  be  extended  down  the  river  about  400  feet,  and  be  built 
to  a  height  of  11  feet  and  6  inches,  making  the  total  length  of  the  crib  650  feet. 

Riprap  below  the  dam. — Since  the  oonstruction  of  the  dam  there  have  been  placed 
'below  the  foundation  about  5,686  tons  of  ripn^  stone,  for  the  restoration  of  the 
river-bed  and  the  protection  of  the  foundation  from  injury  by  scour.  This  stone  in 
^most  places  is  in  good  condition.  All  the  voids  between  the  stones  have  been  filled 
with  gravel,  making  a  smooth  surface,  but  there  are  places  which  require  an  addi- 
tionaiqnantity  of  stone  to  bring  the  river-bed  up  to  a  proper  height  to  insure  safisty 
fh>m  further  scour.    I  would  recommend  that  the  work  be  done  as  soon  as  possible. 

Flexible  gate-chain  connection. — In  starting  the  lock-gates  there  is  a  very  severe 
strain  on  the  chains,  owing  to  the  rigid  connections  between  the  chains  and  gates. 
To  overcome  this  a  flexible  connection  or  tug-link  should  be  attached  to  the  gate  end 
of  each  chain.  This  will  save  the  chains  from  ii^ury,  and  add  considerably  to  their 
durability.    Four  tug-links  will  be  required. 

Drift-wood, — In  this,  as  in  past  years,  much  hard  labor  was  necessitated  to  prevbnt 
"the  large  accumulation  of  drift-wood  from  becoming  entangled  with  the  wickets  and 
the  lower  parts  of  the  dam.  It  is  encouraging,  however,  to  know  that  in  the  pend- 
ingriver  and  harbor  bill  provision  is  made  for  the  oonstruction  of  a  bear- trap  gale 
iuWeir  No.  I,  for  the  purpose  of  freeing  the  dam  of  this  obstruction.  This  bear-trap 
rate,  in  addition  to  being  useful  in  ridding  the  dam  of  drift-wood,  will  be  valaable 
or  controlling  tbe  fluctuations  of  the  pool. 

The  movable  dam  has  Ijeen  up  during  the  year  two  hundred  and  one  days,  vis: 

Days 

From  July  1  to  January  2^  inclusive 187 

From  June  17  to  June  30,  inclusive 14 

Total 201 


fc 


BB3. 


IMPROVEMENT  OF  MONONGAHELA   RIVER,  WEST   VIRGINIA  AND  PENN- 

SYLVANIA. 

Work  was  carried  on  vigorously  darihg  the  soason  of  1887,  which  was 
ao  exceptionally  favorable  one  for  work,  and  at  the  close  of  1887  the 
condition  of  the  work  was  as  follows : 

The  masonry  of  the  river- wall  of  the  lock  was  completed. 

The  masonry  of  the  land-wall  and  the  wing-wall  was  completetl,  ex- 
cept the  coping,  in  which  a  deficiency  Was  discovered,  and  work  had 
to  stop  antil  additional  coping-stones  could  be  procured. 

The  abutment  is  completed,  except  t^e  central  r ;  the  wall  that  pro- 
longs the  abutment  to  the  mouth  of  Dunkard  Creek  has  also  been  fin- 
ished. 

All  of  these  structures  are  founded  on  rock. 

To  complete  the  improvement  at  this  place  it  yet  remains  to  finish  the 
lock,  and  then  to  build  the  dam.  The  latter  work  has  not  yet  been  be- 
gun, and  the  following  yet  remains  to  be  done  on  the  lock  :  laying  cop- 
ing of  land-wall;  building  and  hanging  lock-gates;  constmction  and 
placing  of  valves  and  general  operating  ma(;hinery ;  construction  of 
guide-cribs;  filling  and  paving  behind  land- wall. 

For  further  details  reference  is  made  to  the  report  of  Mr.  P.  J.  Schopp, 
•the  resident  engineer. 
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Money  statement. 

jDlyl,ia57,aino*nnt  available 184,095.26^ 

July  1,188b,  amount  expended  dniing  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,1887 132,152.95 

July  1,1888,  outstanding  liabilities 2,080.34 

34,233.29 

July  1,1888.  balance  available 49,861,97 

Amount  appropriated  by  act  of  August  11,1888 35,000.00^ 

ABOont  avalLible  for  fiscal  year  ending  June  30,  1889 84,861.97 

The  following  statistics^  takeu  from  the  annual  reports  of  the  Monon- 
irahela  Navigation  Oonipauy,  show  the  commercial  movements  on*  the 
h»wer  or  northern  end  of  the  river  for  five  years,  ending  December  31,. 

1887: 


Articles. 


Brick number. 

Cattle  and  homes Uu.   .. 

CiMsified  freight. pounds 

Coal,  cnke,  and  slack.. btiMbf  Is. 

VtSsdoy loiis..- 

Hogs number. 

Irooore tons. 

IfoaiBpiga do... 

Lumber ftiet. 

Od barrels. 

Pipe tons. 

Posts. namber. 

Posts,  pit  do... 

RaUrosfl  ties. do  .. 

flaad bosbels. 

Shaep....  .1. ■amber. 

Sheep  and  bog* do... 

Staves do. 

SCsslfaOs tons. 

Stone perches. 

Timber feet. 

WhUky^ barrels. 

Wood cords. 

nainber. 


IBM. 


1, 80e,  16t 

766 

35.179.470 

112. 3tf5, 389 

ft.7»i 


U.681 

786 

11. 759. 890 

1.479 


2,800 

252,90ft 

57,0o0 

rj«,700 


652,126 

2«9 

27, 779, 091 

81.706.852 

2,140 

3,3H1 

20.840 

17 

7, 142, 447 

82 


1885. 


11.017 
13.^000 
«l.94« 

3»«3S.624 

5.71D 

32 

26.068 


255 

219,200 

16,750 

679.000 

5,677 


23.844 

32;  067 

2,091. 740 

6,770 


26,871 


588,802 

908 

27.365.266 

65. 923, 1U7 

3.46» 

1,815 

16.486 

111 

6,414,21- 

1,073 

595 

12.826 

201.  U40 

1.8(4) 

041.300 

4,464 


4,  cot 

32,428 

4,350 

2,052,100 

5,293 

120 

24,698 


1886. 

8,998.802 

1.029 

26.171,201 

118.099,147 

8,295 

1.105 

17.823 

5 

6,820,804 

1887. 


21.853 

114. 950 

2,160 

1, 076, 900 

3,600 


4^000 

45,795 

2,641 

2,842,146 

4,374 

102 

26,885 


2.346,223 

1,357 

82,972,756' 

78.912.900 

2,383 

3,451 

17.683 

7 

7,429.350 

307 

2.285 

12,886 

190,450 

400 

1.622,000 

7,771 


67,490 

620 

2,380.490 

1,817 


69.684 


For  Statistics  of  the  comnoercial  movement  on  the  apper  end  of  the- 
river  see  repoit  on  operating  and  care  of  Lock  and  dam  No.  9. 


RBPORT  OF  p.  J.   8CHOPP,   ASSISTAPTF  EXGINBBR. 


FrBm  tbe  beffiiDing  of  the  fifioal  year,  July  1,  1H87,  to  the  close  of  the  working  i 
SOB  on  Decein^r  13,  1887.  little  iuterraption  occurred,  the  weather  and  stage  of  wa- 
ter being  very  favorable  tor  the  work.     In  ld88,  work  was  resumed  on  the  5th  of  June. 

Daring  the  year  the  masonry  of  the  river-wall  of  the  lock  was  completed,  and  is 
now  ready  to  receive  the  machinery  for  operating  the  gates;  the  top  of  the  wall  is  2& 
feet  above  the  top  of  the  lower  miter-sill,  and  it  has  an  average  depth  below  the  sill 
of  6  feet,  depending  on  tbe  levels  of  the  bed-rock. 

The  land-wall  of  the  lock  was  built  to  a  height  of  24  feet  above  the  lower  miter- 
silL  and  it  is  now  ready  to  receive  the  coping:  when  fiusbed  the  total  height  of  the 
wdl  wUl  also  be  32  feet. 

The  wing-walls,  conneeting  the  lock  with  the  shore,  were  also  finished  and  made 
ready  for  the  coping.    They  are  as  high  as  the  lock -walls. 

On  the  lock  3,791  cubic  yards  of  masonry  were  laid  during  the  working  season. 

On  the  left  bank  of  tbe  Monongahela  River  opposite  tbe  lock,  it  was  necessary  to 
bnild  an  abutment  for  the  propo(>eu  dam.    As-  bedrroek  is  aboot  12  feet  below  the  low- 
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water  sarface,  tbe  foundation  had  to  be  laid  in  a  coffer-dam,  which  had  to  be  made 
long  enongh  to  include  the  retaining- wall  below  the  abutment,  intended  to  protect 
the  bank  from  scour  caused  by  the  re-actions  that  always  appear  below  8lackwat<er 
dams.    The  total  length  of  this  coffer-dam  was  502  feet. 

The  bed-rock  of  the  river,  which  lies  12  feet  below  the  low-water  surface  of  Pool 
No.  7,  is  overlaid  by  gravel  and  occasional  heavv  bowlders.  To  reach  the  rook  this 
material  had  to  be  removed,  and  as  the  bank  has  a  total  height  of  45  feet,  it  was 
necessary  to  excavate  in  sm>ili  sections,  and  to  fill  each  pit  with  mason^  before 
another  one  was  made.  In  this  manner  I  succeeded  in  building  the  foundation  of  an 
abutment  100  feet  long,  and  a  retaining-wall  130  feet  long,  without  any  caving  or  any 
Accident.    All  the  masonry  rests  on  rock,  and  there  is  no  danger  of  undermining. 

The  retaining-wall  was  entirely  finished.  Its  top  is  6  feet  below  the  low-water 
surface  of  Pool  No.  7,  and  the  total  height  of  this  wall  from  bed-rock  is  18  feet. 

The  abutment  is  raised  to  its  final  height  of  32  feet  from  the  f ouudation.  A  wing 
in  the  center,  10  feet  higher,  and  rising  to  a  height  of  42  feet  from  the  bed-rock,  is  yet 
to  be  finished. 

The  amount  of  masonry  laid  on  the  left  bank  of  the  river  during  the  last  season  is 
12,052  cubic  yards,  of  which  1,344  cubic  yards  is  in  the  abutment,  and  70d  cubic  yards 
in  the  retaining-wall. 

Daring  the  winter  months  plans  were  prepared  for  the  proposed  dam  and  for  upper 
and  lower  gates. 


B  B  4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  9.  MONONGAHELA  RIVER. 

The  work  was  in  o])eration  daring  the  whole  of  the  year.  The  amount 
of  coDimerce  is  small,  as  the  lock  can  not  be  reached  in  low  water,  and 
this  will  continue  to  be  the  case  nntil  Lock  and  dam  No.  8  is  com- 
pleted. 

During  the  year  the  apron  below  the  dam,  built  in  1884,  was  con- 
tinued across  the  river  to  the  abutment,  greatly  strengthening  the  work, 
and  removing  all  danger  of  undermining  from  the  failure  of  the  bed- 
rock. The  original  length  of  apron  was  106  feet,  and  the  extension  is 
294  feet,  making  a  total  length  of  400  feet.  Where  the  apron  crosses 
the  deepest  water  it  has  a  height  of  29  feet,  and  was  built  in  water  21 
feet  deep  at  low  water  on  an  irregular  bottom  covered  with  fragments 
of  rock.  The  down-stream  face  of  the  crib  is  half  open,  and  it  is  filled 
with  riprap. 

The  top  of  the  filling  is  covered  with  concrete,  and  on  this  is  placed 
a  close  sheeting  of  12-inch  white  oak,  having  a  slope  of  1  foot  in  the 
width  of  the  apron.  The  structure  is  firmly  lK>lted  to  the  lower  face  of 
the  dam,  and  the  declivity  from  the  crest  of  tne  dam  to  the  oater  edge 
of  the  apron  is  1  on  4.  The  work  of  repair  was  under  charge  of  Mr. 
Charles  B.  Rees,  civil  engineer. 

In  addition  to  this  main  work,  minor  repairs  were  made  on  the  Stoney 
Valve,  some  ledges  below  the  abutment  were  underpinned  with  masonry, 
a  few  low  places  in  the  comb  of  the  dam  were  raised,  and  a  house  on  the 
bank  that  was  being  undermined  by  the  overfall  of  the  dam,  was  under- 
pinned and  protected  by  riprap. 

The  land-wall  of  the  lock  has  shown  signs  of  being  hollow,  through 
defective  contract  work,  and  needs  grouting  with  cement,  an  operation 
which  proved  successful  with  the  river-wall.  Both  walls  should  also 
be  raised  to  the  level  of  the  upper  buttress.  This  work  will  be  done 
during  the  present  season. 
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Detailed  statement  of  expenses  incurred  at  Lock  and  Dam  iVo.  9,  Monongahela  BiveTf  during 
the  fiscal  year  ending  June  30,  18ci8. 


Genenl  administration. 

Equip- 
ment. 

Repaint. 

Month. 

Salarr     Miscel- 
of  lock-    laneous 
keeper. '  expenses. 

Total. 

Labor. 

Materi- 
als. 

Freight. 

Total. 

Grand 
total 

1887. 
JoIt 

$33.33 

t22.45 

$55.78 

$22.44 

5.82 

28.09 

$252.34 

1, 13M.  13 

946.39 

$418.40 

5,  751. 82 

1, 159. 60 

27.17 

$77.56 

56.45 

53  08 

.60 

$748.29 

6, 946. 40 

2, 1.^9. 76 

27.77 

$826.51 

Aagast 

6, 952. 22 

October 

13,33 
.■iCOO 

15.75 

20.08 
60  00 
50.00 
50.00 

.•iO.00 
.  50.00 
50.00 
."^O.OO 
5«».00 
50.00 

2,216.93 
77.77 

XoTember 

50.00 
60.00 

50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

50.00 

December 



50.00 

1888L 

Jaoaary 

Febraarv 

Mareh 

50.00 

50.00 

../ 

50.00 

April 

'"  36.71 
95.16 

36.'7i 

385.16 

50.00 

Mky....  .  ... 

86.71 

SS;:;:.:::;:: 

290.00 

435.16 

ToUl 

496.66  1        38.20 

534.86 

56.35 

2. 468.  73  1  7,  647. 08 

188.28 

10. 304. 09 

10, 895. 30 

ESTIMATE  FOR   1888-'89. 

Repair  of  lock- walls $5,770 

Operatiog  look 700 

Total 6,470 


COMMERCIAL  STATISTICS. 

Lock  No.  9  is  still  without  connection  with  thn  slaokwater  system  on  the  lower 
riyer,  and  the  basiness  done  through  it  is  small  compared  to  what  is  expected  npoa 
the  completion  of  No.  8. 

The  commerce  at  No.  9  during  the  past  year  was  as  follows : 

Comineree  pasnng  Look  No.  9,  Monongahela  J2ti?er,  during  the  fiscal  year  ending  June  30, 


Date. 

1 

Up. 

Down. 

1 

1 

Tont. 
7 

a 

CO  « 

1 

^ 

1 

1 

July 

1887. 

No. 
It 
2 

1 
1 

8 
0 
60 
16 
82 
3 

No. 

6 

1 

1 

No. 

No. 

No. 
6 
1 

FL,B.J£. 

Oub./L 

October 

KoTember 

December 

1 

1 
1 
2 
2 

1 
1 

<Janaary.... 

1888. 

2 

"*66* 

7 

22 

1 
8 
2 
2 
6 

4,300 

FebniitrT 

1 
2 
2 
3 

8 

4 
4 
8 
2 

25 
6 
12 
35 

Mawh... 1 

201,000 
41,000 
50,000 

226,000 
18,000 
60,200 

Aprfl 

Ma™.. :::;;;:::;::.;::;;:.;. :. 

jni::;:::::::::::::::::::;::;:::; 

Total.. 

188 

8 

29 

<5 

9 

87 

21 

292,000 

802,600 
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BB5. 

IMPROVEMENT  OF  ALLEGHENY  RIVER.  PENNSYLVANIA. 

Owing  to  the  failare  of  the  river  and  harbor  bill  in  1887,  work  on  tiii» 
river  was  limited  to  the  expenditure  of  the  small  balance  ($6,850.23). 
left  over  from  the  season  of  1886. 

With  these  funds  the  dam  at  Oorydon  was  improved,  the  dams  at 
Nicholson's  and  Six-Mile  were  repaired,  and  some  rocks  were  removed. 

The  Corydon  Dam,  built  for  milling  purposes,  had  a  vertical  lower 
face,  with  a  fall  of  3J  feet.  At  ordinary  rafting  stages  this  dam  was  a 
dangerous  obstruction,  frequently  causing  loss  of  property  and,  occa- 
sionally, of  life.  It  was  modified  by  adding  crib-work  along  the  lower 
side  of  the  dam,  whereby  the  vertical  face  was  replaced  by  a  gently  in- 
clined slope,  with  a  fall  of  about  1  foot  in  6.  Since  the  change  there  has 
been  no  trouble  at  the  dam,  and  raftsmen  express  themselves  as  being 
well  satisfied  with  the  work  and  its  results. 

At  the  Nicholson  and  Six-Mile  dams  the  stone  filling  in  a  number  of 
squares  of  the  downstream  slopes  had  been  torn  out,  and  at  the  latter 
dam  an  ice-gorge  had  caused  a  break  of  60  feet  in  width.  This  last  wan 
repaired,  and  at  both  dams  the  paving  of  the  refilled  squares  was 
strengthened  by  filling  the  joints  with  cement  mortar;  afterward  the 
joints  of  the  entire  lower  slope  of  each  dam  were  similarly  treated. 
The  problem  of  holding  the  paving  of  the  lower  slopes  of  dams  of  this- 
kind  is  a  troublesome  one,  and  if  this  experiment  succeeds  on  a  river 
like  the  Allegheny,  where  ice  moves  with  unusual  fbrce^  it  will  doub^ 
less  answer  on  other  rivers.  As  far  as  I  know,  no  damage  occurred  dur- 
ing the  past  winter. 

About  540  tons  of  rock  were  removed  from  the  bed  of  the  river. 

ESTIMATE. 

The  chief  rock  obstructions  in  the  Allegheny  being  now  removed,  it 
is  proposed  to  expend  such  funds  as  may  hereafter  be  appropriated  in 
closiug  duplicate  channels  by  low  dams,  and  in  contracting  the  low- 
water  channel  by  guiding-dikes  wherever  excessive  widths  cause  shoali- 
ness.  The  experimental  dams  at  Six-Mile  Island  and  at  Nichoteon's- 
have  shown  that  this  can  be  successfully  done,  notwithstanding  the  fact 
that  ice-gorges  are  a  marked  feature  of  this  river.  The  siun.  of  $50,000 
can  be  profitably  expended  on  this  class  of  work. 

Money  statement. 

Jnly  1,1887,  amoant  available $6,850.23 

July  1,  1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstaoding  Jnly  1,  1»87 6,190.90 

July  1^  1888,  balance  available 669.3S 

Amonnt  appropriated  by  act  of  August  11, 1888 S5,000.00 

Aotount  available  for  fiscal  year  ending  June  30,  1889 25, 650. 33 


Amonnt  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1890    50, 000.  Oa 
Submitted  in  compliance  with  requirements  of  sections  2  o£  vintes  aiKL 
harbor  acts  of  1866  and  1867. 
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RBPORT  OP  X   W.  ARRAS,  ASSISTANT  ENGINEER. 

Th«  project  for  1887  contemplated  the  erection  of  a  log  chute  in  the  dam  at  Cory- 
don,  Pa.,  209.3  miles  above  Pittsburgh;  the  repairs  of  dams  at  Nicholson's  and  Six- 
Mile  islands,  and  the  continuation  of 'the  work  of  clearing  the  channel  of  rocks  and 
other  obstructions. 

The  chute  designed  to  give  safety  to  the  passage  of  rafbs  over  the  Corydon  Dam, 
which  has  hitherto  been  attended  with  fatal  results  both  to  life  and  property,  com-  ^ 
prises  a  system  of  crib-work  ballasted  with  stone,  paved  with  same  to  the  depth  of  1 
foot,  and  covered  with  heavy  oak  sheeting.  The  structure  is  16  feet  wide,  and  ex- 
tends along  the  entire  lower  wall  of  the  dam,  a  distance  377^  feet.  Its  average 
height  is  11  feet,  and  the  slope  of  the  top  varies  from  1  foot  on  5  feet  to  1  foot  on  8 
feet;  3Ui  linear  feet  of  the  sheet  covering  is  6  inches  thick,  and  66  liaearfeet  3 
inches  in  thickness.  The  construction  of  the  chute  was  begun  ia  July,  and  the  work 
was  completed  in  September,  1887,  at  a  total  cost  of  about  $5,000. 

On  the  Nicholson  Dam  all  paving  and  backing  displaced  by  the  frequent  heavy  ice- 
gorges  of  the  past  winter  was  restored.  This  work  was  done  with  the  material 
sconred  out,  which  was  all  recovered.  To  more  effectually  resist  the  action  of  heavy 
ice  flows,  and  of  the  .water  during  floods,  the  paving  of  the  entire  lower  slope  of  the 
dam  was  filled  with  cement  grout.  The  area  grouted  was  2,530  square  yards,  and  the 
total  cost  of  the  repairs  was  $497.16. 

The  Six-Mile  Dam,  it  was  found,  had  sustained  serious  damage  during  the  winter. 
Sconr  below  a  portion  of  the  dam  had  impaired  its  strength  at  that  point,  and  a 
breach  60  feet  wide  was  cut  through  the  entire  work  by  a  heavy  ice-gor^e.  The  rip- 
rap extennon  on  the  head  of  the  bar  had  also  been  carried  away  for  a  distance  of  60 
feet.  This  work  was  renewed,  all  damaged  paving  restored,  and  the  pavingof  the 
rear  slope  of  the  dam  strengthened  with  cement  grout.    Total  cost  of  repairs,  ^01 .24. 

The  work  of  removing  rocks  from  the  river-bed  was  also  carried  on,  but  owing  to 
the  limited  amount  of  funds  remaining  for  this  purpose,  efforts  were  conflned  to  im- 
proving such  points  as  were  then  deemed  most  dangerous  to  navigation. 

The  following  is  a  statement  showing  the  localities  worked  over  and  the  work 
done: 


Abore 
month. 


Place. 


Bocks 
I  removed. 

J 


UUes.  !  Number. 

188.9    Glade  Rnn  to)  I  ,. 

188       Warren 5 1  ^* 


Weight, 


Ions. 


51 


no 

Millstone 

69 

132 

160.5 

l?7.5 

White  Oak  Chute.... 
W'l^nt.  Rond 

"  t 

;::;;::;:::;:: -i      •"{ 

217 

96 

Foxbargh  .- 

:;:::.:;:;:.:::;::.i       J 

7 

67.0 

Mftboninir  -  -• 

33 

127 

Totfd 

100 

540 

1 

Sketches  of  the  following  trouhlesome  ripples  were  made  with  a  view  to  their  fut- 
ure improvement : 

Oilman's  Ripple,  204  miles  from  mouth  of  river. 

Mill  Stone,  170  miles  from  mouth  of  river. 

Hickory  Ripple,  158  miles  from  mouth  of  river. 

Among  the  notable  results  of  the  improvements  to  navigation  on  the  Allegheny 
already  made  is  the  establishment  of  a  regular  packet  trade  between  Pittsburgh  and 
Kittanning,  a  distance  of  45  miles.  Upon  the  breaking  of  the  ice,  early  in  March, 
the  steamer  Nellie  Hudson  was  put  in  operation,  and  mi^e  daily  trips  between  these 
points  until  the  low  water  of  the  latter  part  of  June  set  in.  The  recent  slight  rises 
osve  enabled  her  to  resume  the  trade.  This  effort  to  supply  a  long-felt  want  is  duly 
appreciated  bv  the  various  industries  within  its  reach.  But  while  the  enterprise  is  a 
step  toward  the  desired  end,  it  also  but  little  more  than  tends  to  show,  by  a  compari- 
son of  its  capabilities  with  the  immense  demand  for  transportation  by  water,  the  ne- 
cessity for,  as  well  as  the  ultimate  result  of,  permanent  and  reliable  water  facilities. 

Mach  remains  yet  to  be  done  on  this  river  that  would  be  of  great  beneflt  to  naviga- 
tion, and  the  fact  that  in  securing  greater  safety  to  the  shipping  interests  through 
^  improvements  already  mado  much  general  good  has  been  done,  which  is  appareut 
from  a  steadily-growing  commerce,  increased  activity  of  the  industries  along  the  val- 
ley, and  the  establishing  of  a  new  enterprise,  notable  among  which  is  the  erection, 
near  Kittanning  of  what  is  claimed  to  be  the  largest  plate-glass  factory  in  America, 
wionld  encourage  a  speedy  continuation  of  the  work  under  way. 
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OOMMBBOIAL  8TATI8TI08. 


It  is  impraotioable  to  piooare  complete  statistics  of  the  commerce  of  this  liver,  ma  no 
record  of  the  trade  is  kept,  and  I  am  therefore  able  to  present  only  a  statement  of  the 
principal  items  of  the  extensive  trade  carried  on,  which  has  been  compiled  firom  re- 
ports of  shipments  during  the  year  ending  Jnne  30, 1888,  famished  by  a  number  of 
the  more  prominent  operators  of  the  valley. 


▲rtUOet. 


Nmofber  or 
qiumtity. 


▲rttdes. 


Number  or 
qmntity. 


....'t number.. 

.................cordi.. 

Boat  bottoms number.. 

Fire-oUy tons.. 

General  freight pounds.. 

Hay tons.. 

Passengers number.. 


75 
2.0e7 
1,025 
1,900 
1,800,000 
1,400 
1,700 


Pavlngstones  (oobbles)  .oubto  yards. . 

Railroad-ties number.. 

Stone ouUo  yards.. 

Bough  lumber flMt|B.]C.. 

Sand bushels.. 

Timber oubioibel.. 


ML  000 

7,000 

188. 000,000 

1«  000. 000 
6^911,600 


These  statistics  are  approximate^  and  cover  only  the  principal  items  of  the  vaet 
trade  carried  on.  For  the  information  fh>m  which  they  are  made  np  I  am  indebted 
to  the  more  extensive  operators  of  the  valley,  and  to  Messrs  MoYay  and  Oakley,  of 
Allegheny  City,  timber  measorers. 

No  attempt  at  an  estimate  of  the  minor  trade  of  the  Allegheny,  althoogh  vast  in 
the  aggregate,  has  at  this  time  been  made,  as  all  efforts  in  that  direction  dnring  the 
past  have  been  fntile,  owing  to  the  fact  that  the  territory  over  which  they  are  scat- 
tered is  so  great  and  that  no  record  of  them  is  anywhere  kept.  The  articles  embraced 
in  these  latter  are  dressed  Inmber,  shingles,  latlis,  staves,  barrels,  posts,  poles,  piling, 
etc.,  and  limestone,  iron  ore,  coal,  bricks,  glass,  gas-pipe,  oil,  etc. 

An  important  feature  also  of  the  commerce  of  toe  Allegneny  is  its  local  harbor 
trade  at  Pittsbnrgh.  Although  irregalar  in  its  character,  I  am  able  to  give  a  few  of 
the  more  extensive  commercial  movements,  viz :  One  hundred  and  fifty  thousand  raU- 
road-ties  annually  transferred  to  the  Allegheny  Valley  Bailroad,  over  1,500,000  bushels 
of  sand,  and  more  than  100,000  baskets  of  vegetables  and  market  produce  shipped  by 
the  steamer  Two  Brothera. 


BB6. 


LOOK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY  RFV^R. 

Since  last  year's  report  the  obstacle  to  beginning  work  at  this  locality 
has  been  removed  by  the  act  of  Congress  approved  April  24,  1888,  au- 
thorizing the  Secretaiy  of  War,  in  the  name  of  the  United  States,  to 
acqairej  by  condemnation  or  pnrohase,  any  land,  right  of  way,  or  mate- 
rial necessary  for  the  prosecution  of  work  for  the  improvement  of  rivers 
and  harbors  for  which  provision  has  been  made  by  law. 

A  surveyor  has  been  employed  to  plat  the  boundaries  of  the  proper- 
ties adjoining  the  Hen^s  Island  lock  and  dam,  with  a  view  to  selecSng 
the  quantity  needed  for  this  work,  and  the  United  States  attorney  for 
the  western  district  of  Pennsylvania  has  been  directed  by  the  Attorney- 
General  to  render  such  legal  assistance  as  may  be  necessary  in  con- 
nection with  the  acquirement  of  the  same  by  the  United  States.  Draw- 
ings of  the  proposed  lock  have  been  prepared. 


BSTIMATB. 


As  the  building  of  locks  in  a  river  subject  to  floods  is  a  somewhat 
hazardous  undertaking,  and  as  economical  conditions  require  bhat  it 
should  not  be  unnecessarily  prolonged,  it  is  essential  that  the  progreas 
of  the  work  should  not  be  checked  by  scarcity  of  funds.  I  therefore 
submit  an  estimate  for  the  next  fiscal  year  of  $100,000. 
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Money  statement. 

Jaly  1,1887,  amoant  available...^ $37,340.00 

JnlT  1,1888,  amoant  expended  daring  fiscal  year,  ezolosive  of 

liabilities  outstanding  July  1. 1887 $491.56 

July  1, 1888,  outstanding  liabilities 356.45. 

748.00 

Joly  1,1888,  balance  avaUable 36,592.00 

▲meant  appropriated  by  act  of  August  11, 1888... 35,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1889 71,592.00 

{  Amount  that  oanbe  profitabljr  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
(    harbor  acts  of  1866  and  1867. 


BB7. 

ICB-HARBOB  AT  MOUTH  OP  MUSKINGUM  RIVBB.  OHIO. 

This  ioe-harbor  is  Pool  No.  1  of  the  Moskiagam  Biver^  and  the  work 
that  is  ander  way  is  the  constraction  of  a  large  look  ia  the  lowest  dam 
of  the  Maskingam  River,  with  a  view  to  permittiag  Ohio  River  craft 
to  take  refuge  in  this  pool  whenever  circamstanoes  may  make  sach  a 
coarse  advisable.  The  work  has  been  in  progress  since  1830,  having 
been  greatly  delayed  on  account  of  inadequate  appropriations  and  the 
fact  that  no  appropriations  at  all  were  made  in  either  1883,  1885,  or 
1887.    It  is  now  about  two-thirds  completed. 

As  stated  in  my  last  annual  report,  it  was  considered  best  to  do  as 
mach  as  possible  with  the  funds  on  hand,  inadequate  as  they  were^ 
rather  than  delay  the  work  longer ;  and  accordingly  work  was  resumed 
in  June,  1887.  The  coffer-dam  around  the  finished  part  of  the  lock 
was  extended  so  as  to  include  the  whole  lock,  the  new  section  was 
pamped  out  and  excavated  to  grade,  all  of  the  bearing-piles  were  driven , 
the  lock-floor  was  laid,  and  as  much  of  it  was  covert  with  concrete  as 
the  available  funds  would  justify.  At  the  close  of  the  season  nearly 
half  of  the  concrete  yet  to  be  laid  had  been  pnt  in  place,  preference 
being  given  to  the  portion  of  the  floor  nearest  the  bank.  Ko  masonry 
was  laid. 

It  is  greatly  to  be  regretted  that  this  work  has  been  prosecuted  in  so 
uneconomical  a  manner,  but  circumstances  made  it  unavoidable.  The 
cost  of  preparing  for  a  short  season's  work,  and  of  dismantling  and  pro- 
tecting property  against  spring  floods  after  the  season  is  ended,  make 
heavy  drafts  on  tbe  available  funds,  and  show  no  results  in  the  flnished 
structure.  As  far  as  I  now  know  the  coffer-dam  and  floor  laid  in  1887 
are  in  good  condition,  but  definite  information  can  only  be  obtained 
after  work  is  resumed.  The  whole  lock  is  about  two-thirds  completed, 
but  it  will  progress  much  more  rapidly  after  the  foundations  are  fln- 
ished. 

The  work,  as  usual,  has  been  under  the  very  efficient  charge  of  Mr. 
William  Weston,  assistant  engineer,  and  reference  is  made  to  his  report 
for  information  as  to  details. 

Money  statement. 

July  1, 1887,  amoant  available 127,851.73 

July  1, 1888,  amoant  expended  daring  fiscal  year,  exolasive  of  liabilities 
ontrtanding July  1, 1887 26,689.27 

Julyl,  1888,  balance  available 1,162.46 

Amount  appropriated  by  act  of  August  11,  1888 60, 000. 00 

Amoant  available  for  fifical  year  ending  Jane  30,  1889 61,162.46 
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REPORT  OF  WILLIAM  WESTON,   ASSISTANT  ENGINEER. 

Arrangements  having  been  made  for  the  supply*  of  material  needed  for  the  con- 
struction of  the  coffer-dam  at  the  Marietta  Lock,  a  small  working  force  was  started 
on  June  20.  Owing  to  delay  in  receipt  of  material,  no  work  towards  the  construction 
of  coffer  was  done  until  July  5.  From  this  time  operations  were  carried  on, without 
delay  until  the  exhaustion  of  the  available  funds,  November  18,  18d7.  The  averagv 
working  force  for  the  season  was  aboat  75  men. 

The  work  accomplished  during  the  season  was  as  follows : 

The  construction  of  300  lineal  feet  of  coffer-dam,  and  un watering  it,  from  the  25th 
of  July  to  the  11th  of  November ;  10,700  cubic  yards  of  excavation  made  for  the  lock- 
chamber  |  1,474  bearing  piles  driven  and  capped  for  lock-floor  and  lock- walls ;  63  pro- 
tection piles  driven  to  secure  bank ;  150  lineal  feet  of  machine-driven  sheeting  piles ; 
2,150  square  feet  of  lock-floor  laid ;  688  cubic  yards  of  concrete  put  in  place,  covering 
9,250  square  feet  of  lock-floor. 

All  material,  except  cement  was  purchased  in  open  market  by  accepting  lowest  offers 
|¥om  responsible  bidders.  The  price  paid  for  material  delivered  at  the  yard  was  tki 
«ollow6 : 

Round  piles  for  coffer-dam,  per  lineal  foot.  $0. 00   i   Floor  bo1t«,  per  pound $0. 041 

Sqaare  piles  for  cofferdam,  per  1,000  feet  i  Cast  washers,  per  pound 0:^ 

B.M    18.00      Ripi-ap  for  concrete,  per  cubic  yard 84 

0<ik  plank  for  coffer-dam,  per  1,000  feet,  B.  i  Qi-avcl  fur  concrete,  washed,  per  cubic 

M 16.50'      yard 9» 

Foundation  piles,  white  oak  butts,  per  |  S^'nd  for  concrete,  per  on  bio  yard 1.25 

lineal  foot |0.13|tol5  ,  Coal,  Oauibridso,  run  of  mioe,  per  bushel      0.06 

White  oak  timber  and  planks  for  lock-  Natural  cement,  per  barrel (L33toL4S 

floor, per  1,000 feet  B.  M 18.00 


BBS. 


OPERATING  AND  CAEE  OF  THE  LOCKS  AND  DAMS  ON  THE  MUSKINGUM 

RIVER,  OHIO. 

The  work  of  operating  and  maintaining  the  works  on  the  Muskin- 
gum River  has  been  under  the  local  charge  of  First  Lieut.  L.  H.  Beach, 
Corps  of  Engineers,  assisted  by  First  Lieut.  O.  B.  Gillette,  Corps  of 
Engineers. 

When  the  last  Annual  Report  was  forwarded,  the  United  States  had 
had  charge  of  these  \Dcks  and  dams  for  less  than  three  months,  and  the 
time  had  been  employed  in  organizing  a  force  of  lock-keepers,  and  in 
accumulating  men  and  material  for  work  as  soon  as  the  condition  of  the 
river  would  permit. 

While  several  of  the  locks  were  in  very  bad  condition,  the  dams  were 
SO  much  more  dangerous  that  our  main  efforts  were  directed  to  repair- 
ing the  worst  places,  so  as  to  maintain  continuous  navigation.  In  this 
we  were  successful  beyond  our  expectations,  and  no  dam  let  go  during 
the  fiscal  year.  Our  success  was  chiefly  due  to  a  phenomenal  season 
of  low  water,  which  lowered  the  pools  so  that  all  of  the  dams  were  oat 
of  water.  More  or  less  repair  was  put  on  all  of  them,  but  very  heavy 
work  was  done  on  dams  1.  2,  4,  5,  and  8.  All  such  structures  on  the 
Muskingum  River  are  built  with  steps,  though  without  any  regularity 
as  to  height  or  down-stream  slope.  Wherever  circumstances  permitted, 
I  have  replaced  these  steps  by  slopes  of  1  on  3  or  4,  with  a  10-foot  hori- 
zontal step  at  the  foot  of  the  slope.  The  effect  of  such  construction 
has  been  to  get  rid  of  the  shock  of  ice,  and  to  cause  a  deposit  at  the 
foot  of  the  dam,  the  deep  scour  that  forms  below  all  dams  being  pushed 
so  far  from  the  foot  of  the  dam  as  not  to,  endanger  its  stability.  The 
experience  of  last  year  has  fully  demonstrated  the  great  advantage  of 
this  form  of  dam. 

Lock  No.^  was  in  imminent  danger  of  falling  down;  the  walls  were 
thoroughly  repaired  with  concrete,  the  lock-gates  were  rehung,'  slide- 
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valves  placed  in  the  lower  f?ate,  both  miter  sills  were  rebuilt,  aad  two 
mnd-sluices  were  placed  behind  each  gate.  These  mad- sluices  are  a 
ne^  device,  specially  designed  to  obviate  the  nuisance  of  mud  behind 
lock-gates,  which  has  been  a  fruitful  source  of  trouble  on  this  river. 

A  dredge-boat,  specially  designed  for  service  on  the  Muskingum,  is 
nearly  completed. 

As  the  Ohio  River  funds  were  low,  by  authority  of  the  Chief  of  Engi- 
neers, the  Ohio  River  dredges  were  transferred  to  the  Muskingum, 
where  they  did  most  excellent  service,  which  is  reported  in  detail  by 
Lieutenant  Beach  and  Mr.  Carpenter. 

Tliey  dredged  out  the  upper  and  lower  entrances  to  Lock  No.  2  (De- 
yols),  the  lower  entrance  to  Lock  No.  3  (Lowell),  the  upper  and  lower 
entrances  to  Lock  No.  8  (Stockport),  and  the  heads  of  the  canals  at  Low- 
ell, Beverly,  and  McConnellsville.  They  dug  channels  through  Bear 
Greek  Bar,  the  bar  below  Lock  No.  5,  Stone's  Ripple,  and  Blue  Rock 
Bar,  and  wholly  removed  Stump  Island,  a  most  dangerous  obstruction 
in  midriver.  They  also  took  out  a  number  of  snags,  old  piles,  and 
pieces  of  broken  dam.  River  men  state  that  navigation  would  have 
been  stopped  in  April,  but  for  this  work  of  the  dredges. 

In  accordance  with  orders  from  the  Secretary  of  War  a  special  report 
on  the  Muskingum  River  was  made,  dated  December  24, 1877.  I  would 
refer  to  that  report  for  many  details  that  need  not  bo  reported  here. 

The  special  work  most  needed  at  present  on  the  Muskingum  River  is 
the  repair  of  the  locks  at  Stockport  (No.  6) ;  the  construction  of  a  new 
lock  at  Taylorsville  (No.  9),  and  the  abandonment  of  the  Taylorsville 
Canal ;  the  suppression  of  one  chamber  in  the  combined  lock  at  Zanes- 
ville  (No.  10),  and  the  construction  of  a  new  lock  and  dam  at  Symmes 
Creek  (No.  11),  so  as  to  restore  the  MUvSkingum  River  navigation  with 
the  Ohio  Canal  at  Dresden,  and  thus  re-open  the  through  water-line  to 
I^ke  Eri^at  Cleveland. 

There  being  no  line  of  levels  on  the  Muskingum  River,  and  no  means 
of  verifying  the  heights  of  the  various  miter-sills,  a  leveling  party  has 
been  employeil  to  go  over  the  river  and  secure  these  indispensable  data. 

The  detailed  expenditures  during  the  past  fiscal  year  have  been  as 
follows : 

Detailed  statement  of  enpensen  incurred  for  operating  and  maintaining  the  looks  and  dame 
om  the  Muekingum  liivdr  for  the  fiscal  year  ending  June  30,  1H81     General  adminiS' 
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$2ia00  $540.00 

$342.18 

$134.42 

$83.96 

$721 

70.65 

$9.00 

$164.23 

$1,561.65 

8«pt«mber 

4H5.57     540.00 
370. 00     540  00 

75.00 
115.60 

147. 01 
l.:f70.03 

147.23 
141.38 

19.05 
44.47 

'i.*60 

210.13 
252.  78 

1. 624. 59 

2,835.76 

October.,. 

392.  OOf    492.33 

181.60 

773.37 

63.92 

$ia5o 

8474.74 

193. 31 

2.66 

212.  do 

2. 805. 02 

aorrember 

375.  00     540. 00 

3.40 

120.33 

125. 61 

75.00 

10.07 

116.09 

.50 

191.70 

1,558.30 

OecMnber 

255.00     640.00 

158.20 
10.40 
3.10 

8.50 
30.35 
284.32 

22.95 

7.85 

22.84 
36.25 
19.20 

.50 

226.64 
153.53 
128.  55 

1, 234. 63 

Jaonary . . . 

488.34 
671.67 

540.  OiJ 
5:i5. 00 

1, 279.  07 

February  . 

7.60 

1,519.44 

March    ... 

365.00 

.   53.5.00 

71.25 

10.00 

15.05 

245.05 

2H.80 

.60 

412. 41 

1,683.06 

r:::::: 

3:;0  00 

^   549.00 

338.02 

9,547.54 

14.14 

14.00 

1, 034. 00 

52.  24 



173. 00 

r2,o.-.i.94 

330.00 

555. 0-* 

315.75 

1. 654. 05 

31.39 

35.05 

9.08 

1.76 

101.68 

3,013.76 

JOJIO    

39->.0u 

565.00 

211.10 
1.855.60 

3,570.«8 
17.659.80 

279.55 

6.00 

156.21 

25.71 

4.00 

97.14 

5. 329. 59 

Total.. ..| 

4,567.6? 

6,46L33 

933.03 

112.50 

1,989.93 

638.89 

2J.67J  2,324.89|36,546.81 
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Month. 


Salaries. 


Bqnip- 
ment. 


Sappliei 


Bopairt. 


Hire  of 
tow-boat. 


Total 


NoTember . 
December. . 
January  ... 
Febmary . . 

Haroh 

April 

y»y 

Jane 

Total 


1345.00 
1*208.88 
1, 170. 60 
1,172.77 
072.45 
1.150.60 
1, 17a  60 
757.82 


$298.60 


47.46 
82.60 


$22.66 
26.11 
43.56 


$781.80 


68.05 
r  42 
&00 

80.21 


148.92 
79.22 


53.26 


$320.00 

1,080.00 
1,040.00 
76k  00 
780.00 
750.00 
840.00 
300.00 


7,95&07 


878.45  I 


242.00 


1.U63.19 


$687.65 
2,607.44 
8,035  96 
1«96523 
1.99I.9i 
1,901.34 
2,021.56 
1.19a  78 


5.875.0U         15.516.71 


Steamer  Vega. 


Month. 


July 

Attest.... 
September 
October — 
November . 
December  . 
January.... 
February.. 

March 

April 

June 

Total 


Salaries. 


815. 
812. 
301; 
296. 
272 

60. 

00. 
17a 
8l»5. 
354. 
362. 


3,126.23 


Equip- 
ment. 


$33  12 
88.39 
72.47 
20.45 
46.05 


4&75 
46.41 
26.81 


4.25 


332.70 


Suppllei 


$49.68 
53.18 
23.78 
17.48 
83.60 
89.80 
.25 


14.77 
19.38 
15.82 


267.73 


R**pair8. 


865.90 


Total 


$11.70 

$381 57 

20.60 

427. 2i 

20.01 

4-^14 

46.11 

385.04 

1.26 

877.  Jl 

188.65 

50a.ii9 

171. 42 

281.67 

274.08 

880.73 

115.94 

855.13 

4.05 

874.74 

10.05 

979.  gl 

1.82 

368.^ 

4, 591 65 


Repairs  of  looks  and  dcms. 
No  l.-MARIBTTA  AND  HARMAR. 


Month. 


Labor. 


Material 


Boat-hire. 


Total 


July 

Anjtust.... 
September . 

October 

Noveml)er  . 
Decnmber  . 
January ... 

March 

Apra 

June 


$601.87 

8'29. 74 

2, 173. 63 

1,771.46 

83.22 

95.73 

269.26 

12.46 


Total.. 


613.25 
1. 120. 46 

6,92102 


$23.63 

24&46 

8, 766. 01 

2,685.13 

729. 27 

1,358.87 

8.50 


7a  34 

149. 43 

1, 132. 21 

10,079.85 


$4.2.-. 
.70 

iao5 
4a  61 


1.61 


$629.75 

57a  9U 

6.955fl» 

4,40a2a 

762.49 

1.454.60 

277.76 

1144 

7a  34 

662  68 

2.253.01 


17. 07a  48 


No.  2. -DE VOL'S. 


July 

August 

September. 
October. . . . 
November . 
December  .. 
February . . 

April 

May    

June 


1. 019. 88 
2,747.76 
2,193.57 
2.153.06 
664.89 


2.18 
4  06 


Total I      a785.85 


14.529.76 


121.72 

lia  75 

601.07 

122.50 

a  779. 12 

75.00 

899.42 

•23.25 

1,483.40 

210.25 

1,684.25 



K7. 05 

16a  u:i 

1. 257.  70 

55a  75 


1,35a  90 

a  47133 

lL047.a» 

a575T8 

a  317. 54 

1,684.25 

2.18 

01.11 

1,257.76 


83, 871 8ft 
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No.  3.— LOWELL. 


Month. 


I     Labor. 


July 

AsfEwt... 
September. 
October.... 
Norembf^r 
December  . 
Jaonary  ... 
Febmary.. 
March..... 

p.— 

Jnae 

Total 


Material. 


$102.35 

88.50 

770.20 

889.20 

271.43 

17.24 

.40 

19.80 

65.68 

24.60 

87.08 

5.88 


2,292.51 


$7.35 

3.15 

29.06 

1,220.79 

1, 123. 85 

1.08 


a  70 

16.60 
125.77 


2,536.85 


Boatbli^. 


1240.00 


24a  00 


Total. 


$349. 70 

01.65 

799.32 

2,110.08 

1,395.28 

18.32 

.40 

19i80 

66.68 

33.80 

68.68 

ldL65 


5,068.86 


No.  4.-BBVBIILT. 


Jalj 

AugOSt 

SefAonber. 
October.... 
November, 
l^eeember.. 
Jaooary  ... 
FtbroMry ., 
April...... 

MV 

June 

Total 


118.90 
146.90 
803.80 
103.69 
736.51 
242.67 
42126 
14.04 
282.22 
526.41 
767.62 


6, 66a  53 


257.24 

""moo" 

669.99 
1.549.87 
2,513.56 


469.53 

91.27 

3,507.66 


9, 76a  01 


ia66 


2.22 
80.27 


43.15 


871.14 

15a  66 

1,  Ola  20 

1,775.90 

4,8ia65 

2, 75a  22 

424.26 

14.04 

751. 75 

617.68 

4.275.28 


ia469.68 


No.  5.— LITKB  OHUTE. 


Joly 

Angiiat  — 
Sopt^mber . 
October  .- 
Novt^nber  . 
IVcember. . 
Janaary . . . 
Febroary  .. 
lUy...f... 
Jane 


Total  , 


1,392.55 
1.586.06 
2.281.10 
8,191.04 
813.21 


U.06 


9,275.03 


1,215.03 
1,86a  06 
2,985.21 
4,26196 
3, 27a  84 
2,14a  68 
189.42 


249.06 
1,88a  55 


17, 080. 70 


504.00 
160.00 

aso 

&50 
7.50 


683.60 


3,111.68 
3.6ia02 
5.269.81 
7.462.49 
3. 097. 65 
2,14a  68 

189.42 
n.06 

249.06 
1,886.55 


27, 039. 22 


No.  a-STOCKPORT. 


July 

14.00 

14.00 

Aagnat      ...  .....  -. 

.20 

25.98 

389.69 

832.84 

.20 

Oetober 

313.44 
468.49 

iiaso 

12.00 
15.58 
88.60 

838.42 
85&  18 

November 

949.14 

Jinoary ..  .. 

12.00 

I'^mary 

ia58 

April 

33.60 

Total 

972.41 

1,24a  71 

2,221.12 
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Repaira  of  locks  and  dams — Continued. 
No.  7.— McOONNELSVILLE. 


Month. 

Labor. 

Material.  [  Boathire. 

TotftL 

July 

$53.04 
133.  20 

1,368.95 
729.69 
677.46 
127.98 
305. 89 
14.46 
174.58 
481.40 
842.76 

1, 037. 37 

$1.24 

3.04 

110.09 

864.70 

1, 235. 37 

452.39 

$54.  IS 
136. '.14 

September 

1,479.04 
l,594.jl9 

October 

Xovember       ...  ......... ...'^.•...... ....... ........ 

$10.00 

1  922  f  o 

December... - 

580  37 

January 

3U5.;tfa 

Fcbruftry             ................. .... .......... ...... 

.45 

14.91 

March 

174.58 

April 

5.10 
12.27 

466.50 

May    

855.03 

J  037.  S7 

Total., 

5,946.28 

2,684  65 

10.00 

'  8,640.93 

No.  8.— EAGLEPORT. 


Auj^ast 

St*pt4«iiber . . 

October 

November . . 
December  . . 

January 

Febmary . . . 

March 

April 

May 


Total. 


32.00 

702. 12 

,  712. 04 

571. 37 


8.08 
100.88 


2.10 
20.40 


8,143.00 


477.86 
2, 613. 46 
2,691.77 

106.09 


.76 


5.890.53 


8a75 
72.00 
55.00 


105.75 


No.  9.— TATLOESVn.LE. 


July 

Au(n>8t .... 

September. 
October — 
November.. 
December . 
January — 

Maroh 

April 

May 

June 


Total. 


284.03 
635.23 
238.56 
1,645.16 
2,633.20 
883.74 
85.50 
23.28 
29.46 

iai5 


6, 377. 21 


406.63 

584.35 

868.06 

1.019.87 

2.058.22 

2,163.41 


200.92 
44,75 
83.00 

628.85 


7,657.56 


172.84 


172.84 


No.  10.-ZANBSVILLE. 


% 

Jalv 

August 

September. . 

October 

November  - . 
December  .. 

March 

April 

May 

June 

Totals 


67.52 

80.85 

427.80 

1,25L85 

103.90 

1.88 

.86 

1.00 

147.87 

882.65 

800  95 

441.25 

1,002.60 
13LS4 

27.34 

194  52 

196.35 

209.26 

20a63 

58.87 

54.37 

00.44 

00.44 

80.04 

8.'38 
.88 

88132 

184.79 

ui.n 

1,682.08 

1,874.85 

8,556.93 

Svmmary, 


General  adrainlstration $86,646.81 

United  State*  diedgM  OkU  and  0$- 

y,ego 15,616.71 

Steamer  Vega 4,692.65 

Look  and  dam—  ,.,««»  ..o 

No.  1 17,070.48 

No.  2 23,87L86 

No.  3 6,068.88 

No.  4 16.469.68 


Look  and  dam~ 

No.  5 $27,089.a 

No.  6 2L22tl3 

No.  7.... 8.64a»3 

No.  8...: «.20a27 

No.  9 14,107.«1 

No.  10 8,566.« 

Total  expenaea  inonrred 188,903.13 
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EsHmaiefor  1888-*89. 


Beptfrof— 

DamNo.1 $6^000 

D«nNa.2 $5,200 

LockNo.2 600 


DamNa4 18,600 

AbatmeiitNa4 7,609 

LockNo.4 6,000 


DwnNaS 1,000 

Lock  No.  5 4,650 


Dtiniro.6 600 

LockNo.6 21,000 

DtftiXo.7 2^600 

LockNo.7 3,300 


32,209 
5.660 

21,600 
5,900  I 


Bep»ir  of — 

DamNo.8 $5,920 

LookNo.  8 50,360 

$56,270 

DftmNo.9 1.000 

DamNo.lO 600 

Head  of  Canal  Na  10 888 

LookNo.  10 3,800 

4,788 

Salaries  of  look-keepers 6,660 

Steamboat  Vega 4,500 

Dredging 10,000 

Clerlu  and  draaghtsman 4,740 

Bents,  fuel,  gas,  and  water 420 

Surveys 1,300 

Contingencies 5,000 

Total ^ 180,923 


The  cost  of  maintaining  these  locks  and  dams  is  borne  by  the  indefi- 
nite appropriation  for  << operating  and  care  of  canals,''  etc.,  and  the  fol- 
lowiDg  money  statment  refers  only  to  the  specific  appropriation  for  ^^  im- 
proving Mnskingnm  River,  Ohio." 

Money  statement 

July  1,  1887,  amoant  available |4,d96.92 

July  1,  1888,  amount  expended  daring  fiscal  year,  exoloslye  of  liabilities 
ootetanding  Jaly  1,  1887 4,896.92 


AJb$traet  of  proposals  for  dim^ukm  stone  for  Muskingum  JSivor,  Ohio,  opened  April  2, 1888. 


Va 


Bidders. 


Per  onblo 
yard. 


Aggre. 
gate. 


Remarks. 


B.  M.  Ayers. ...•.....•-•••*•- .•••>-•• 

T.  B.  Townsend  Sc  Co 

Blake  &  Oormley 

WnUamsA  Toots 

B.  B.  Henderson  At  Son 

Joseph  Garrett  and  Olirer  Dempster. 

JotiStk  T.  Hart 

Henry  Erbs 


$2.00 
2.M 
2.00 
3.20 
8.83 
4.15 
i.40 
4.60 


12.000 
2,080 
2,000 
8,250 
8.330 
4,160 
4.400 
4,600 


Slightly  informaL 
Do. 

Do. 


Tbe  contract  was  awarded  to  £.  M.  Ayers,  and  was  executed  April  12, 1888. 
Aheiraei  of  proposals  for  gate  anchorages  for  Muskingum  Biver,  Ohio,  opened  April  2, 


Vo. 

Bidders. 

Per  set 

lir 

Bemarks. 

ThsOriffith  db  Wedge  Company 

$4aoo 

40.00 
60.00 
60.60 
63.00 
65.00 
78.60 

♦1:S 

3,242 
2,261 
2,304 
2,470 
2,703 

Slightly  informal. 

Qpeen  City  Bridge  and  Steam-forging  Company. ... 
The L.  Sobreiber  St  Sons  Company. 

The  King  Iron  Bridge  and  Mannftujtiiring  Company 

Do. 

Shanon  Boiler  Works.  Limited...^ 

Do. 

CbMles  Bamet 

The  contract  was  awarded  to  the  Griffith  A  Wedge  Company  and  was  executed 
Apnl  12, 1888. 
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Ah$traot  of  propoaaU  for  oement  for  Mu$hingwn  Biver,  opened  April  2, 1^. 


Bidders. 

Portland  cement. 

Natnral  cement 

Ho. 

Brand. 

Per 
bMieL 

Brand. 

Per 
bamL 

1 

T.  B.  Townsend  Sc  Co*. . . . 
John  W.  Dickinson* 

Coinmbas , . . .  r 

12.70,18.84 
3.75 
8.06 
8.10 
&80 

IL40 

9 

8 

Sinclair  ^k  Babson 

4 

Howard  Fleming 

Gibbs  and  Black  Croaa .. . 
K.B.&8 

Black  Diamond 

1    LM 

5 

John  Mueller.  7. 

LU 

0 

James  B.  Speed 

LN 

*  Slightly  informal. 

The  coutraot  for  Portland  oement  was  awarded  to  John  W.  Dickinson,  and  waseze- 
cated  April  24,  1688. 

The  contract  for  natural  cement  was  awarded  to  James  B.  Speed,  and  was  execated 
April  12,  1888. 

Abetract  of  propoeale  for  hoieting  enginee  for  Muskingum  Biver,  opened  April  2, 1888. 


No. 


Bidders. 


Engine  No.  1. 


New. 


Second- 
hand. 


Bngine 
No.  2. 


New. 


Bngine 
No.  8. 


New. 


Bemarkt. 


W.  F.  Robertson  &  Co 

Banner  Foundry  and  Machine 
Company. 

Charles  Barnes 

The  G  riffith  Sc  Wedge  Company . . . 

J.8.Mandy 

Ynlcan  Iron  Works 

G.  S.  WormerdtSons 

Wm.  Chisholm  At  Sons 

Wood  Bngine  and  Machine  Com- 
pany. 

8.  C.  Forsaith  Machine  Company  . . 

Thos.  Carlln's  Sons 

Bdward  Kendall  dtSons 

Copeland  ABacon 

James  W.  Soper 


$500.00 
550.00 

554.60 
556.00 
575.00 
580.00 
600.00 
600.00 
600.00 

,    625.00 

>    700. 6D 

630.00 

650.00 

683.00 


|1,000.00< 


rroaoo 


0.00 


1,266.25 
1.050.00 
1,050.00 
1,190.00 
1,225.00 
1,200.00 
950.00 

1,125.00 
1,876.00 
1,100.00 
1,860.00 
1,29&00 


795.00 
750.00 
750.00 
605.00 
700.00 
750.00 
650.00 

710.00 
812.50 

8oaoo 

1,800.00 
865.00 
609.00 


Slightly  iniiHud. 

Da 
Da 
Da 

Da 
InformaL 
Slightly  infomaL 

f  Alternate  prop»> 

>    saL 

Slighdy  infomsL 


The  contract  for  Engines  No.  1  and  No.  2  was  awarded  to  the  Griffith  A  Wedge  Com- 
pany, and  was  executed  April  24,  188ti. 

The  contract  for  Engine  No.  3  was  awarded  to  G.  S.  Wormer  &,  Sons,  and  was  exe- 
cuted April  30,  1888. 

Ahetraot  of  propoeaXe.for  furnishing  iron  drift-holts  for  Muskingum  Biver,  opened  April 

2,HJ88. 


Na 


Bidders. 


Without 


Batum 
heads. 


Aggregate. 


Bemarks. 


M.  Laos  At  Sons 

Thomas  C^rlin's  Sons 

Chicago  Forge  and  Bolt  Company , 

Pittsbnrgh  Manufactaring  Company 

CharlesBames 

01iTerBros.A&Phfinps 

Centrsl  Bolt  Works    

Qneen  City  Bridge  and  Steam  Forging  Com- 
pany. 

L.Sohreiber  Sc  Sons'  Company 

Z.  T.Smith 

King  Iron  and  Bridge  Mannfaotoring  Com- 
pany. 


Per  lb. 

10.021 
.02125 
.0214 


.0245 
.0247 


.0275 

.085 

.0375 


Per  lb. 

00.082 
.0225 
.023 
.024 
.02805 
.024 
.027 
.0275 

.081 
.04 
.0425 


$1,275.70 
1,298.62 
1,821.80 
1.882.54 
1,818.10 
1.816.05 
1,437.20 
1,660.00 

1,747.87 
2,248.88 
2,866.88 


SUghtlyinfoTBsL 
InfonnaL 
Sli^Uy  InfonsaL 


Do. 


InAmnaL 


The  contract  was  awarded  to  M.  Lauz  Sl  Son,  and  was  executed  April  12, 1888. 
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Alstraet  of  propoaaU  for  /wmUking  Uniber  for  Muskingum  Biver,  opened  April  2, 1888. 


Vok 


Bidders. 


Amount 
bid  for. 


Per 
thoasand. 


A«greR»te. 


Bematlu. 


JoehoAlLKiiig 

JohnF.KiDg. 

Irish  &  Wiuner   

Hare  Bros.  &  Woodruff... 
J.B.Gorby 

Marietta  Chair  Company. 

8.H.8tinohoomb 

Patterson,  Bargee  Sc  Co ... 
W.H.  Taylor 


AU 

..do 

..do 

..do 

One-half. 


.do 

..do 

One-half. 


(19.00 
20.00 
21.23 
21.60 
21.50 
17.00 
24.00 
21.75 
22.00 
27.00 


mfioo 

10.000 
10, 616 
10,760 
5,376 

10,878 

10,875 
11,450 
0,760 


InformaL 
Slightly  informaL 
C  Dndr  16  feet. 
\  Over  16  feet 
Slightly  informaL 

InformaL 


The  contract  was  awarded  to  Joshua  R.  King,  and  was  exeoated  April  12,  ms^ 

REPORT  OF  LIBUTBXANT  L.  H.  BBAOH,  CORPS  OF  BNaiNBBRS. 

On  Jaly  1,  1887.  the  river  had  been  in  charge  of  the  United  States  less  than  three 
months,  during  wnich  time  ht^h  water  had  prevented  nearly  all  works  of  repair,  and 
had  permitted  but  little  examination  to  ascertain  the  true  condition  at  the  various 
locks  and  dams.  As  neither  maps  nor  any  papers  showing  details  had  been  received 
from  the  State  of  Ohio,  the  only  information  possessed  was  such  as  could  be  obtained 
from  personal  examination ;  and  even  where  the  exterior  of  the  vwrious  structures 
was  visible  it  required  the  experience  of  subsequent  operations  to  show  how  defective 
had  been  the  original  constraction,  and  liow  fatally  tnil  evervthing  had  become 
tfaroagh  the  patch- work  and  surface  methods  of  repair  used  by  the  State  for  the  la^ 
iwentv  years.  Of  the  dams,  120^  feet  of  No.  1  had  been  carried  awav  by  high  wator, 
also  145  feet  of  No.  2,  and  two  pieces  of  No.  5,  one  80  feet  and  the  other  160  feet,  and 
in  all  these  places  the  water  had  cut  channels  varying  from  15  to  27  feet  in  depth ; 
800  feet  of  dam  No.  2,  between  the  break  and  right  abutments,  was  in  a  most  danger* 
cos  condition,  And  140  feet  of  No.  4,  threatened  also  to  five  away  at  any  moment; 
the  other  dams,  while  not  in  imminent  danger,  were  not  in  condition,  with  the  excep- 
tion of  No.  9,  tor  stand  through  the  coming  winter,  and  all  were  in  need  of  urgent 
repairs.  Of  the  locks,  No.  9  appeared  liable  to  collapse,  owing  to  the  crumbled  and 
disintegrated  condition  of  its  walls,  and  the  others  varied  from  a  similarly  dangerous 
condition  to  one  of  safety.  In  all  of  them  the  gated  and  their  anchorages  were  mosc 
weak,  and  in  many  cases  too  infirm  for  safety ;  the  valves  were  without  exception  so 
imperfect,  through  either  bad  construction  or  wear,  that  the  leakage  past  them  was 
torrential ;  in  mauv  cases  it  was  so  great  that  the  Government  steamer  could  not  nav- 
igate the  upper  end  of  a  pool  without  having  the  valves  opened  in  the  lock  above  to 
supply  the  water  lost  at  the  lock  below.  The  canals,  throush  long  neglect,  were 
ehoked  with  mud,  while  the  numerous  snags,  combined  with  the  low  water  in  the 
river,  made  navigation  difficult  and  dangerous.  Of  materials  there  was  absolutely 
nothing,  and  the  plant  on  hand,  not  claimed  by  private  parties,  consisted  of  3  scows^ 
6  axes,  and  2  shovels. 

Surveys  and  examinations,  the  gathering  of  tools  and  materials,  aud  the  work 
of  reconstruction,  had  to  be  prosecuted  simultaneously,  and  this  left  us  no  time  for 
the  adoption  of  a  defiuite  plan  to  correct  previous  errors  in  regard  to  relative  heights 
of  dums  and  miter-sills,  for  the  break  in  No.  1  had  to  be  closed  before  timber  could 
reach  No.  2,  and  both  this  dam  and  No.  5  had  to  be  repaired  before  material  could  be 
brouffht  to  No.  4.  Miter  siUs  could  not  be  changed  without  new  gates,  and  this  un- 
der tne  oirenmstanoes  was  impossible ;  but  as  far  as  practicable  all  work  done  was 
with  the  view  of  eetablishinff  a  5-foot  navigable  depth  of  water. 

For  the  improvements  of  tne  river  Congress  appropriated  |;M),000  in  the  river  and 
harbor  act  of  Auffust  5,  1886,  and  for  maintenance  and  repair  the  sum  of  $190,000  was 
allotted  toward  the  end  of  July.  The  lateness  of  the  season  at  which  this  latter  fund 
became  available  prevented  aavertising  and  formal  contracts  for  either  materials  or 
the  work  itself,  and  everything  was  in  consequence  done  by  hired  labor  with  materials 
purchased  in  open  market,  at  the  lowest  prices  that  oonld  be  obtained. 

The  work  first  undertaken  was  to  repur  the  broken  dams  and  restore  navigation  as 
•oon  as  possible;  new  structures  of  approved  cross  section  were  built  in  each  of  the 
gaps,  and  across  the  dangerous  places  named  above. 

The  break  in  No.  1  was  repaired  by  building  a  section  of  slope-dam  on  piles  froa 
the  lock  to  the  further  side  of  the  gap.  It  was  well  filled  beneath  with  stone,  and  a 
bulkhead  placed  along  the  down-stream  row  of  piles  to  prevent  the  rock  from  being 
washed  away. 

At  No.  2  the  dam  was  built  in  successive  steps  of  increasing  height  from  top  to  bottom, 
but  at  Uie  other  localities  the  down-stream  race  was  made  a  slope  of  1  on  4,  with  a  10- 
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foot  horizontal  apron  at  its  foot.  This  latter  form  was  believed  to  expose  the  dam 
less  to  shocks  from  drift  and  ice,  and  to  be  less  liable  to  cause  scour  below  than  the 
step-dam ;  as  far  as  it  has  been  possible  to  extend  observations  since  the  work  has 
been  completed,  the  slope  has  fultilled  all  that  was  expected  of  it. 

No.  3  received  a  step  of  about  90  feet,  and  had  a  new  crest  built  in  for  more  than 
600  feet  of  its  length. 

The  daufi^erous  portion  of  No.  4  was  replaced  by  140  feet  of  slope-dam,  the  remaios 
of  the  old  structure  being  removed  as  fast  as  the  progress  of  the  new  work  ofiTered 
security  from  the  high  water  to  be  expected  at  that  time  of  the  year — October  and. 
November, 

At  No.  5  the  first  or  smaller  break  was  repaired  by  about  100  feet  of  the  step-dam,  this 
form  of  structure  being  the  most  economical  here  on  account  of  a  firm  portion  of  the 
old  dam  left  standing,  which  it  was  considered  expensive  to  tear  out  so  as  to  build  a 
slope-dam,  and  also  unadvisable  on  account  of  the  press  of  work  elsewhere.  A  tiinall 
portion  of  superstructure  next  the  lock- wall  was  removed,  making  the  new  portion  a 
little  longer  than  the  gap  made  by  the  water.  Tbe  second  and  deeper  bi^ak  was 
closed  by  about  160  feiet  of  slope-dam,  built,  as  at  No.  4,  upon  a  crib  reaching  to  the 
bottom  and  well  tilled  with  stone. 

No.  6  received  a  new  step  of  over  100  feet  in  length. 

At  No.  8,  under  former  repairs  by  the  State,  the  crest  upon  the  left  had  been  pushed 
further  down-stream  than  the  toe  of  the  part  on  the  right.  About  200  feet  of  this  end 
was  replaced  by  a  slope-dam,  and  the  crest  was  set  back  on  a  line  with  that  at  the 
other  end.  The  previous  irregular  form  caused  a  tramendous  eddy  below  the  right 
of  the  dam,  which  scoured  out  a  hole  37  feet  deep,  reaching  back  under  the  dam, 
until  the  whole  structure  began  to  sag  and  settle;  this  was  thoroughly  repaired  by  a 
orib-work  on  piles  filled  underneath  and  in  front  with  large  riprap. 

No.  10  received  a  new  step  of  over  100  feet  in  length. 

All  the  dams  received  considerable  repairs  in  new  sheeting,  in  addition  to  the  work 
above  mentioned. 

Owing  to  high  water,  no  repairs  have  yet  been  possible  during  the  present  season. 

The  repairs  to  the  locks  were  made  mainly  at  Nos.  1,  5,  7,  and  9. 

At  No.  I,  operations  were  begun  in  December  to  remove  the  mill  conduit  back  to 
the  land  lock-wall,  into  which  there  was  a  leak  of  such  magnitude  as  to  greatly  in- 
terfere with  locking,  and  to  seriously  threaten  the  wall  itself.  High  water  in  the 
Ohio  Bto))ped  this  work  early  in  January,  and  it  was  not  practicable  to  renew  opora- 
tions  until  May,  but  the  work  has  now  been  completed,  the  side  of  the  conduit  filled 
with  earth,  the  leak  stopped,  and  the  look  made  secure  from  this  danger.  The  v^lne 
of  the  timber  taken  from  this  old  mill-raoe  in  considerably  more  than  the  cost  of  the 
work  done.     Owing  to  other  causes,  however,  the  lock  can  last  but  a  short  time. 

At  No.  5,  advantage  was  taken  of  the  extremely  low  water,  caused  by  the  large  break 
in  the  dam  at  that  place,  to  put  in  a  new  upper  mtter-sill  and  floor  for  the  gate-cham- 
ber, both  of  which  being  entirely  exposed,  the  work  was  done  without  ootfering  or 
pumping.  Concrete  was  rammed  down  to  bed-rock  under  the  old  floor  timbers  and 
between  them  up  to  the  level  of  the  floor,  rendering  another  leak,  such  as  had  existed 
before,  impossible.    Several  stones  were  cut  and  placed  in  the  walls 

At  No.  7,  the  unsafe  culvert  connecting  the  land  lock-wall  with  tho  bank  across 
an  old  abandoned  mill-race  was  removed,  and  the  race  filled  with  earth  and  partially 
riprapped.  An  immense  leak  had  existed  through  this  wall,  which  was  repaired  as 
far  as  possible  by  injection  of  cement.  Half  of  the  fioor  of  the  upper  gate-chamber 
was  relaid  with  concrete,  and  the  head  of  the  land- wall  given  a  foundation  of  con- 
crete where  it  had  been  nndermined  by  the  leak  before  mentioned.  All  mortar,  it  was 
found,  had  been  washed  out  of  this  wall,  and  it  has  since  shown  some  signs  of  bulg- 
ing, but  how  serious  this  is  remains  to  be  determined. 

No.  9  was  at  the  beginning  of  the  season  in  a  most  defective  condition;  about  3 
feet  of  the  lower  miter-sill  was  entirely  gone,  making  a  leak  which  was  most  dan- 
;erou8.  and  rendered  all  locking  up-stream  very  slow  and  tedious;  the  walls  between 
le  high  and  low  water  levels  (lock  full  and  lock  empty)  were  in  a  most  disintegrated 
condition,  due  to  action  of  frost,  the  poor  quality  of  the  stone,  and  bad  workmanship, 
many  of  the  stones  being  laid  on  their  sides,  and  the  headers  being  generally  mere 
plates,  not  having  even  the  depth  of  the  stretchers.  To  repair  the  wall,  the  sarfnces 
were  cleared  of  all  disintegrated  stone,  and  dove-tailed  mortises  cut  in,  concrete  was 
then  carefully  packed  in  until  its  outer  surface  was  fiush  with  the  face  of  the  wall,  and 
finished  with  a  coat  of  cement  and  sand,  care  being  taken  to  see  that  the  mortises 
were  well  filled.  The  lock  was  afterward  putnpud  out  and  a  new  lower  miter-sill  of 
stone  put  in  and  also  one  of  timber  for  the  upper  gates;  new  slide-valves  were  placed 
in  the  lower  gates,  instead  of  the  old  balanced  valves  in  use  at  other  points,  and  new 
anchorages  were  placed  at  both  gates.  Two  mud-sluices  were  placed  behind  each 
leaf,  and  the  trouble  from  mud  deposits,  so  annoying  at  other  locks  and  expensive  to 
remove,  is  here  entirely  avoided ;  each  sluice  consists  of  an  Id-inch  onlvert  beginniiig 
at  the  Junction  of  the  gate-chamber  floor  and  side- wall,  and  leading  downwards,  passes 
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ander  the  mtter-silL    A  slide-valve,  worked  from  the  top  of  the  look- wall,  closes  the 
Qjyper  end.    This  lock  is  now  the  best  on  the  river. 

During  the  present  season  gates  have  been  built  for  the  head  of  Beverly  Canal,  bat 
are  not  yet  in  position.     Upper  jcatea  for  Lock  No.  4  are  in  process  of  construction. 

Of  the  lateral  canals,  that  at  Lowell  has  given  the  most  trouble,  owing  principally 
to  the  material  washed  In  bv  a  small  stream  (Cat's  Creek)  emptying  into  the  canal 
near  the  opper  end.  It  was  kept  open  as  long  as  possible  by  the  use  of  shovels  and 
scrapers,  and  afterwards  by  forcing  a  stern-wheel  steamer  slowly  backward  through 
the  canal  in  a  strong  corrent  caused  by  opening  the  miU-sluices,  the  current  carrying 
away  the  mud  stirrSi  up  by  the  wheel. 

The  canals  at  McConnellsville  and  Zanesville  were  kept  navigable  by  having  men 
with  hoes  stir  ap  the  mud  which  was  washed  ont  by  a  similar  cnrrent. 

In  November,  ISS7,  the  Ohio  River  having  reached  a  stage  unfavorable  for  work 
there,  the  dredges  Ohio  and  Oswego  were  ordered  into  the  Muskingum,  and  coutinned 
at  work  in  this  stream  until  the  fore  part  of  June;  during  this  time  they  cut  away 
the  projecting  banks  Immediately  above  and  below  Locks  No.  2, 6,  and  8,  deepened 
Iheheatis  of  the  canals  at  McConnellsville  and  Beverly,  and  the  Lowell  canal  for  half 
its  length,  cut  out  just  below  Dock  No.  3,  and  made  navigable  channels  through  th^ 
bars  at  Bear  Creek  below  No.  3,  at  Stone's  Ripple  below  No.  7,  at  Bine  Rock  half-way 
between  Nos.  8  and  9,  and  through  the  bar  of  bowlders  below  No.  5;  all  the  stumps 
of  decayed  piles  were  pulled  out  at  Locks  Nos.  2, 3, 4, 6,  and  8,  and  in  the  Lowell  and 
McConnellsville  canals;  several  pieces  of  dam  were  taken  away  and  228  snags  wer« 
removed,  not  including  the  collection  of  stumps  known  as  Stucnp  Island,  which  was 
also  removed.  Mr.  Carpenter's  report  annexed  hereto  gives  a  Complete  statement  of 
the  work  done. 

A  contract  was  made  with  the  Bncyrus  Foundry  and  Manufactaring  Company  for 
a  ladder-dredge,  which  has  not  yet  been  finished. 

Asnrveying  party  was  put  into  the  field  as  early  as  practicable,  and  oarefnl  sar- 
veys  made  at  each  of  the  locks  and  dams ;  the  resulting  maps,  together  with  the  daily 
observations  established  at  each  lock,  and  the  line  of  levels  now  being  mn  from  the 
Coast  Survey  bench-marks  at  Parkersbargh  to  Dresden,  will,  it  is  believed,  giro  all 
necessary  infttrmation  for  establishing  a  correct  regimen  for  the  river. 

An  ii\| unction  was  obtained  lu  September  from  the  United  States  district  court  for 
the  southern  district  of  Ohio,  restraining  the  Cincinnati  and  Muskingum  Valley  Rail- 
road liom  fnrther  encroachments  upon  the  river  at  Zanesville,  as  the  stream  was 
being  injuriously  narrowed. 

The  Zanesville  and  Ohio  River  Railroad,  throngh  an  honest  mistake  as  to  owner- 
libip,  runs  without  authority  across  Qovernment  land  at  Malta,  but  has  made  no 
•effort  to  obtain  the  right  of  way,  although  the  proper  officials  have  been  many  times 
urged  to  do  so. 

The  various  leases  for  land  and  for  water-power  remain  very  mncli  in  the  same 
csnditioo  as  a  year  ago.  The  lease  of  Chase  &.  Andrews,  originally  Humphries  6l 
HcGrath,  and  the  lease  of  A  P.  Stultz  have  been  canceled,  and  the  lease  of  Diroks 
Si.  Bahlman  anthorized  to  be  canceled  on  certain  conditions,  which  have  not  yet 
been  fulfilled  by  the  lessees. 

Revocable  lirenses  were  granted  for  land  at  Zanesville  to  W.  W.  Miner  on  Angnst 
3*),  and  to  Gary  Bros.  &,  Silvey  on  November  30 ;  several  applications  for  licenses  for 
water-power,  and  to  occupy  tracts  of  land,  were  before  the  office,  and  in  the  hands  of 
the  authorities  at  Washington,  but  having  grant4$d  those  above  mentioned  the  Secre- 
tary of  War  doubted  his  authority  to  issue  su(di  license  without  the  sanction  of  Con- 
{rress,  and  declined  to  take  fnrther  action.  Under  these  conditions  all  mills  using 
water  were  allowed  to  oontinne  nnder  former  rates,  althongh  in  some  cases  the  leases 
bad  expired;  for  to  close  the  mills  and  cause  their  removal  from  Government  land 
woald  have  been  too  great  a  hardship,  for  which  there  was  no  necessity.  The  amounts 
derived  from  rents  during  the  past  year  are  given  in  the  table  at  the  end  of  this  report. 

The  store-yard  for  the  river  has  been  established  at  McConnellsville,  where  the 
land  belonging  to  the  Government  is  of  sufficient  CKtent  and  more  conveniebtly  lo- 
<!ated  for  the  purpose  ttian  at  any  other  point  on  the  river.  A  portion  of  the  lot  has 
been  fenced  in  and  two  store-honses  erected.  A  landing  on  the  canal- bank  and  roads 
leading  to  it  have  been  graded,  but  are  not  yet  in  a  permanent  condition.  Much  in- 
convenience and  loss  of  time  is  experienced  throngh  lack  of  a  carpenter  and  black- 
amith  shop,  as  all  work  of  these  kinds  has,  in  rainy  weather,  to  be  suspended  or  car- 
ried to  private  parties  np-town. 

TheCjovemment  steamer  Vega  was  throughly  repaired  during  the  winter;  it  has 
been  of  great  service  in  towing  and  handling  barges  and  other  boats  about  the  works, 
bat  has  not  sufficient  power  to  do  all  the  work  which  should  be  done  by  a  general- 
wrvice  boat. 

The  largest  part  of  the  work  done  during  the  present  season  up  to  date  has  beem 
the  collection  of  materials  and  the  preparation  of  plant  for  active  operations  whea 
the  water  in  the  river  will  be  at  a  more  favorable  stage. 
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Leases  of  water-power  on  the  MueJdnguni  Biver  improvemenU 
[Rent  payable  May  and  November.] 


LooaU^. 


Marietta.. 

Do.. 
DevoVs . . . 
LoweU.... 

Do.. 
Bererly... 

Do!! 

Dp.. 

Do.. 
Stockport 
Zanesvllle 

Do.. 

Do.. 

Do.. 

Do.. 

Do.. 


I 


PhcBDix  Mill  Compaiiy 

Dirks  ic  Bahlman 

Gates  dt  Pa^^ne , 

Rechsteiner  Bros 

F.  WUkine  &  Co 

H.  C.Baldwin 

Mary  L.  Baldwin 

J.  D.  Spooner ., 

D.  T.  Brown 

C.R.  Stall , 

Pierrot  it  Lane , 

Garey  Bros.  A  Silvey 

Drone  &  Co , 

ISSd  ward  Johnson 

Joseph  Shaw. , 

Beumont  A  Flankenbnhler. . 
Herdman,  Harris  ScCo 


h 

IS 

IS. 

5 


3.000 
1.000 
1.200 

760 
2,000 
1,200 
1,200 

000 
1,760 


600 


0,100 
750 
600 

2,200 


i 
i 


Bent  for  six  months. 
May  1  to  October  1, 1687. 


Sit 


146 


144 


67 
41 
41 
11 
41 
62 


I 


$123.03 


76.69 


28.03 
8.33 
3.38 
2.60 
2.10 

16.00 


0*0 


ISL97 


1101 
60.00 
106.97 
46.07 
46.67 
36.00 
20.40 
07.60 
126.00 
50.00 
250.00 
200.00 
75.00 
12.V00 
200.00 


Looality. 


Rent  for  six  months.    No- 
vember 1, 1887,  to  April  30, 1888. 


I 


li 


Date  of  lease. 


LoMe 
expires. 


Marietta. . 

Do.. 
Devol's... 
Lowell.... 

Do.. 
Beverly  .. 

Do". 

Do.. 

Do.. 
Stockport. 
ZanesviUe 

Do.. 

Do.. 

Do.. 

Do.. 

Do.. 


120 


0127.27 


$47.73 


5.76 
6.76 
4.32 
3.63 
1L50 


87.50 
60.00 
125.00 
44  24 
44.24 
33.18 
27.87 
100. 91 
125  00 
50.00 
250.00 
200  00 
75. 00 
125.  («0 
200.00 


May  1,1875 
Feb.  15,  1879 
Mar.  23,  1881 
Nov.  1,1873 
Nov.  1,  1873 
May  11.  1875 
Mar.  28, 1884 
Nov.  1,1884 
July  18,  1886 


May  1,1903 
Nov.  1,1908 
Mar.  1,10U 
Nov.  28, 1903 
May  1,1903 
May  1,1905 
May  1.1914 
Nov.  1,1914 
July  13, 1916 


May  1,1862 
Dec  7,  IbTl 
Mar.  31.  1872 
Sept.  6,  1881 
Oct.  6,  18'*5 
Apr.  13,  18^ 


Mav  1,1892 
Sept.  LliM)! 
May  1,19110 
Ang.  1,1911 
May  1,1907 
May  1.1891 


Land  leasee. 


LooaUty. 


No.of| 
Dam 


Lessees. 


Per 
annum. 


Rent 
paid. 


Date  of 


Lease  ex- 
pires. 


Kent  payable. 


Marietto... 

Lowell 

Zanesvllle . 
Symmes  Creek 


Dircks  Sc  Bahlman ... 
£.  W.  Spraj^ue 
Garey  Bros.  &.  Silvey. 
Sarah  Y.  Plummer.. .. 


$10.00 

5.00 

20.00 

LOO 


I  I 

,  Feb.  15, 1870  Nov.  1. 1908  Annually. 

$5.00  Dec.  2, 1871)  Doa  15. 1909  Mav  1,  Nov.  L* 
20.00    DeclO,  lb73 Nov.  1.1908         l)o 
Apr.  2, 1883  Apr.  2,1889  Not  specified. 


^Paid  May  1  and  November  1,  $2.50. 
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BevocahJ0  Uoenset, 


LocaUty. 

No.  of 

4am. 

Ltoenseet. 

PiiTflege. 

Bent 

per 

Minnm. 

Bent  payable. 

Bent 
paid. 

Lloense    is- 
sued. 

aaaearme. 
Do 

40 
10 

W.W.lfiner 

Oarey  Brot.  &  SUyey . 

TJteofUnd. 
....do 

$20.00 
80.00 

Jenl 

Kay  1,  Not.  1. 

&.S 

Ang.30.1887.* 
NoT.80.1887.t 

*  From  September  IwDeoember  81.    tFromDecember  1  toKay  1. 
Changes  during  year. 


Looality. 

dam. 

Lessees. 

Privilege. 

Date  termi- 
nated. 

XeCoDnelsTiUe 

7 

10 
10 
101 

Chase  Anderson .. 

A.P.Stalt» 

Wm.  Mln^r 

Water  power . 
T/Aiid  , 

Canceled  by  Secretary  of 
War  npon  lessee's  appli- 
cation. 
Do. 

ZsMsriUe. ...... 

Do 

.:;d; 

July  80. 1887 
Aug.  8.1887 

Expired. 

Expired  1  not  renewed. 

Do 

Bd  ward  Martin... 

....do 

Bevooable  licoDses  to  W.  W.  Minor  and  to  Garey  Bros.  Sl  Silvey,  IsBned  during 
the  year. 

REPORT  OF  MR.  E.  J.   CARPENTER,  ASSISTANT  ENGINEER. 

Mouth  ofMuMngwm  Biver, — ^The  channel  leading  from  tlie  Ohio  Btver  to  Lock  No. 
1  was  widened  and  deepened  by  dredging  near  the  shore  on  the  Marietta  side  and  in 
the  entrance  below  the  lock.  Excavation  made  November  22-23, 1887,  2|208.6  cubic 
yatds;  June  8-12,  1888,  2,205  cubic  yards.  Total.  4,485.6  cubic  yards.  There  were 
also  removed  7  snags  weighing  8.4  tons,  and  3  piles. 

Lock  No,  3. — A  mnd-bar  obstructing  the  I'^wer  entrance  to  this  lock  was  removed, 
and  a  number  of  old  piles  and  pile-stumps  were  pulled  out  of  the  canal  above  the  look. 
Excavation  made  November  26-30,  1887,  2,240.4  cubic  yards.  Number  of  piles  pulled 
oat,  20. 

B«ir  Creek  Bar,  1  mAle  below  Look  No,  3. — This  bar,  which  had  several  times  during 
the  past  season  completely  blocked  navigation,  was  improved  by  cutting  a  straight 
channel  clear  through  it.  Excavation  made  November  30  to  December  7,  10,023.7 
cabic  yards.    Loss  and  snags  removed  6,  weighing  9  tons. 

Look  No,  2. — The  work  at  this  point  consisted  in  clearing  out  the  entrance  to  the 
lock  above  and  below,  and  in  removing  from  the  channel  the  obstructions  which  filled 
it  for  nearly  half  a  mile  on  the  left  below  the  lock.  The  projecting-banks  were  also 
cat  off  as  much  as  was  necessary  to  make  an  easy  entrance  to  the  lock.  Excavation 
made :  Above  lock,  December  8-15,  5,355  cubic  yards ;  2  old  lock-gates,  24  tons ;  14 
snass  and  logs  weighing  13.7  tons;  below  lock,  December  8-19,  3,088.9  cubic  yards; 
134 logs,  snags,  etc.,  165.4  tons;  1  rock,  24  tons;  1  old  lock-gate,  etc.,  12  tons,  and  1 
seer  ion  of  crib-dam,  12  by  30  feet. 

Head  of  Beverly  Canal. — Ihe  shore  above  the  head  of  the  canal  projected  so  far  into 
the  channel  that  boats  had  great  difficulty  in  entering  it,  and  during  high  water  were 
exposed  to  great  danger  fh>m  the  draft  of  water  over  the  spill-dam.  The  shore- 
point  was  dredged  off,  and  the  head  of  the  canal  was  deepened  down  to  the  guard- 
j^ates.  Excavation  made  December  23  to  January  5, 8,857  cubic  yards ;  1  rock  weigh- 
ing 1.7  tons ;  2  logs  and  stumps,  3.2  tons. 

Head  of  Lowell  Canal. — ^The  upper  end  of  the  canal  was  deepened  by  dredging  out 
the  deposit  of  mud  which  caused  so  much  trouble  during  the  preceding  season,  and 
the  upper  end  of  the  canal  was  enlarged  and  straightened.  Excavation  made  Jan- 
uary 6  to  February  23,  37,340.9  cubic  yards ;  June  6,  12  pile-stumps  were  pulled  otft. 

Bar  below  Dam  No.  5. — ^I'he  work  at  this  point  consisted  in  removing  a  bowlder  bar 
and  straightening  and  deepening  the  channel  for  a  quarter  of  a  mile  below  the  lock. 
Excavation  made  February  29  to  March  26,  rook  and  bowlders,  5,539  cubic  yards : 
gravel  and  bowlders,  8,432  cubic  yards;  5  large  rocks,  16.4  tons ;  14  logs  and  snags,  26.1 
tons.    June  4-5,  5  snags,  28  tons. 

Dam  No.  6. — A  channel  was  out  through  the  bar  on  the  left  below  the  look  for  a 
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distance  of  950  feet,  to  widen,  deepen,  and  straighten  the  passage  for  hoats,  which  bavo 
heretofore  heen  ohliged  to  foUow  a  very  crooked  channel  which  crosses  the  river  and 
follows  the  opposite  shore.  The  npper  entrance  to  the  lock  was  deepened  and  all  old 
piles  were  pniled. 

Belcw  Lock  6. — Excavation  made  April  24,  4,499.5  cnbic  yards;  May  28-29,  2,964 
cubic  yards.  Total,  7,463.5  cnbic  yards,  and  2  pieces  of  old  dam.  Above  lock,  May 
28  to  Jnne  1,  2,195  cnbic  yards ;  1  log,  21  tons  and  35  piles. 

Stones  Bipple,  1  mile  helow  MoConneUville, — Two  cnts,  each  about  three-fourths  of  a 
mile  long,  were  made  through  the  bar,  and  a  third  cut  made  at  the  creek  bar  on  the 
left  to  avoid  danger  of  having  the  new  channel  closed  by  deposits  from  the  creek. 
ExcavatioD  made  April  5  to  May  8,  40,553  cnbic  yards:  21  large  rocks,  61.8  tons. 

Dam  No.  8. — ^The  entrances  to  the  lock  above  and  below  were  deepened  and  several 
obstructions  in  the  channel  near  the  lock  were  removed.  Excavation  made  May  10-14 
above  lock ;  mud,  1,669  cubic  yards :  obstructions  removed^  39  piles,  6  pieces  old  cnb 
nam  ;  11  snags,  16.8  tons;  and  1  rock,  4.5  tons. 

Blue  Book  Bar,  4  miles  above  Eagleport, — ^A  straight  out  70  feet  wide  was  made 
through  this  bar,  which  was  frequently  impassable  to  emptv  scows  during  the  pre- 
vious season.    Excavation  made  Majr  16-22,  jgravel,  2,728  cubic  yards. 

McConnelsville  Canal,— The  old  piles  at  the  head  of  this  canal  were  pulled,  the 
entrance  deepened  as  far  down  as  the  spoil  could  be  banked,  and  a  cutting  made  in 
the  canal  for  the  proposed  store-yard  landing.  Excavation  made  May  8  and  May 
*23-*25,  mud,  3,318  cubic  yards;  44  piles,  2  wrecks  of  boats,  and  12  logs,  20.4  tons. 

Point  4  miles  below  Lock  No.  7. — ^May  26, 2  snags,  8.8  tons. 

Silver  Heels  Bipple^  one-half  mile  below  Stockport. — June  1,  sections  of  old  crib-dam 
l.'i  feet  by  16  feet. 

Stttmp  Island,  1  mile  above  Luke  Chute. — This  was  a  bar  having  on  it  a  number  ot 
Hubmerged  stumps,  forming  most  dangerous  obstructions.  Excavation  made  Jose 
1-4,  mud,  765  cubic  yards,  and  37  stumps. 

Olney's  Bun, — One  snag,  1.5  tons. 

Dana^s  Island. — One  snag,  1  ton. 

Gravel  Bank,  one-haJf  mue  below  Dam  No.  3. — One  snag,  13.5  tahs. 
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MUSKINGUM  RIVER  DREDGING,   1887-*88. 

Time, 


Tim  eat  work: 

DredjiriDg 106 

BemovlDff    iinags,  rooks,  Mid  other  ob- 
BtraotioDft 18 

"lii 


Time  lout :  Day*. 

Traveling   13 

High  water,  ice,  etc U 

Accidents  sod  Isyiog  up  fleet 18 

Sundays  and  holidays SS 


Total  nam  ber  of  days 2M 


Work. 


Excavation  per  day  of  work . . .  onb.  y ds . .      1, 488 

Total  exoavation do....  166,934 

29  large  rocks  removed tons  weight . .        86. 8 

249  logs  and  snags  removed do....     835.9 


11  sections  of  old  crib-dams  removed. 

2  wrecks  removed. 

3  old  lock-gates  removed. 
158  piles  pulled  out,  removed. 


Cost 


Eqaipment : 

Per  day 

Per  day 

Total. 

Towing: 
Per  day 
Per  day 
Total. 

Bepairs : 
Per  day 


in  oommisslon $1.80 

ofwurk 3.05 

0 $378.45 

in  commission 28.79 

of  work 47.38 

6,875.00 


in  commission 6.89 

Per  day  of  work 10.52 

ToUJ 1,305.19 


Salaries: 

Per  day  in  commission $39. 02 

Per  day  of  work 64.18 

Total $7,956.07 

Total  expenses: 

Per  day  in  fommisslon 7(t.  06 

Per  day  of  work 125.12 

Total IS,  516. 71 


Coat  of  work,  including  all  expenses. 


Dredging $18,264.28 

Removing  rooks,  logs,  and  other  ob- 
structions       2,252.43 


Per  onbio  yard  of  excavation 10.685 

Per  day  in  ooramisiiiou 78.06 

Per  day  ot  work 12Sw  13 


Commerce  of  Muskingum  Hiver  during  part  of  fiscal  year  ending  June  30,  1888. 


lA>ck  Ko.  1. 

Lock  No.  2. 

Month. 

Steam- 
boat. 

Barges. 

Mis- 
cella- 
neous. 

Total. 

No.  of 
lock- 
ages. 

Steam- 
boats. 

Barges. 

Mis- 
oella- 
neons. 

Total. 

No.  of 
lock- 

March 

67 

58 

,     63 

42 

18 
10 
14 
29 

1 

50 
32 
22 

86 
118 
100 

93 

86 
111 
109 

02 

110 
74 
87 
61 

18 
44 
17 
16 

5 
21 
18 
10 

133 
139 
117 
87 

m 

April   

isi 

May 

116 

Juno     --x.^-. r-t 

87 

Total 

230 

71 

105 

406 

398 

832 

95 

49 

476 

475 

Lock  No.  8. 

Lock  No.  4. 

March  

106 
113 
77 
63 

359 

14 
16 
22 
11 

8 
7 
4 
2 

123 

136 

103 

76 

123 
135 
103 
75 

56 
73 
68 
60 

6 
7 
13 
18 

*   1 
8 
8 
2 

63 
83 
84 
80 

o 

April 

gs 

May 

81 

June    ...••■...... 

73 

Total 

63 

16 

438 

436 

257 

44 

9 

SIO 

90« 

Lock  No.  6. 

Look  No. «. 

March  ....>■.■••. 

65 
62 
66 
61 

7 
10 
14 
16 

2 
1 

1 
8 

64 
73 
81 
80 

62 
71 
72 
71 

52 
65 
61 
60 

1 

13 
17 
13 

6 
8 
5 

53 

83 

81 

1          78 

SS 

April ^ 

May 

83 

81 

June 

78 

Total 

244 

47 

7 

298 

276 

238 

44 

18 

296 

295 
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Commeroe  of  Muskingum  River ,  «io.— Continued. 


Lock  No.  7. 

Lock  No.  8. 

Uxrcb. 

57 
61 
64 
62 

5 
4 

48 
12 

1 

4 
9 
5 

63 

69 

121 

79 

63 
66 
104 

74 

106 
112 
116 
111 

13 
19 
30 
17 

9' 

6 

119 
131 
155 
184 

112 

Auril  

118 

^.::;:::.::.... 

149 

JUB0...... 

121 

Total 

244 

69 

19 

832 

807 

445 

79 

15 

539 

600 

Lock  No.  9. 

Lock  No.  10. 

ITarch 

108 
112 
115 
113 

5 
10 
25 
18 

8 

1 
7 

118 
125 
141 
183 

in 

117 
126 
126 

104 
111 
111 
109 

2 

6* 

6 

8 
8 
2 

109 
114 
119 
115 

106 

April 

111 

Joae 

114 
111 

Total 

448 

53 

11 

512 

479 

435 

14 

8 

457 

442 

SnMMA.RT. 


Steam- 
hoata. 

Barges. 

Miacella. 
neons. 

TotaL 

No.  of 
lockages. 

Loo^yo  1            

2.10 
332 
859 
257 
244 
238 
244 
445 
448 
435 

71 
95 
63 
44 

47 
44 
60 
79 
63 
14 

105 
49 
16 
9 
7 
13 
19 
15 
11 
8 

406 
476 
438 
31U 
298 
295 
Sii'I 
531) 
512 
457 

898 

LockXo  2  '" 

475 

Lock  No.  3 

LoctXo  4      

436^ 
800 

Lock  No  5    

276 

LockKu  ft                    

295 

Lock  No  7      

807 

LockNo  8                        * 

500 

Lock  No  9          

479 

LockNo  10     

442 

Total               .x,,T 

3,232 

579 

252 

4.063 

8,908 

There  w»«  no  through  navigation  on  the  Maskingam  from  July  1,  1887,  to  the  end 
of  Febraary,  1888,  on  account  of  necessary  repairs  to  locks  and  dams  in  the  summer 
•Dd  autumn  and  stoppage  by  ice  in  the  winter. 

Table  showing  amount  of  principal  items  of  freight  and  the  number  of  passengers  carried 
on  Muskingum  Biver  between  March  I  and  JuHe  30,  1868. 


Amount. 

Articles  transported. 

Amount 

Brick nnmber.. 

45,500 

280 

9,107,400 

29,400 

4.500 

72, 100 

2.490 

516 

138 

130.000 

95,000 

Iron tons 

80 

Cattle              do  ... 

Lumber feet  B  M.. 

1, 625, 169 
916 

CIamHIM  f^icrht  .............pounds.. 

Oil barrels 

Coal                - Doshels.. 

Potatoes bufthtlu 

8.440 

1,790 

110 

Corn /.ll',*.'. .do.... 

"Etm ....--. doBen.. 

Salt bairels 

Sheep number.. 

Slate pound*.. 

Straw..., do 

Ffoor barrels.. 

Hftga nnmber.. 

Horses .-.--.. do.... 

176.  450 
20.«HJ0 
31  716 

Wool  do  '" 

Wheat , buRhels.. 

Passengers number.. 

Uidea pounds.. 

14  658 

Haj do.... 

7,746 

special  ebpoet  eegardina  the  muskingum  eiver. 

Wae  Department, 
Washington  City^  January  18,  1888. 
The  Secretary  of  War  has  thehooor  to  trausmit  to  the  House  of  Kep- 
reBentatives  a  report  from  the  Chief  of  Engineers  in  regard  to  the  Mus- 
kingum Biver  improvement  in  the  State  of  Ohio. 
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In  the  river  and  harbor  act  of  August  5, 1886,  $20,000  were  appro- 

Sriated  for  operating  the  improvements  to  navigation  on  the  Muskingnm 
^iver,  Ohio,  between  Zanesville  and  the  mouth  of  the  river,  and  the 
United  States  accepted  from  the  State  of  Ohio  the  said  Muskingum  Biver 
improvement  under  a  provision  of  the  same  act. 

The  works  constructed  by  the  State  were  found  to  be  in  a  condition 
ofextremedilapidation,and  it  has  been  found  necessary  to  allot  $I90,00(^ 
from  the  indefinite  appropriation  provided  in  section  4  of  the  act  of  July 
5, 1884,  in  order  to  repair  and  keep  in  operation  for  one  year  the  locks 
and  dams  on  the  Muskingum. 

As  it  also  appeared  that  further  repairs  would  be  required,  amount- 
ing in  some  cases  to  reconstruction  of  the  works,  the  Chief  of  Engineers 
was  directed  to  prepare  an  estimate  of  the  total  amount  needed  to  place 
the  works  in  a  proper  condition.  It  appears  from  the  report  herewith 
that  $268,218,  in  addition  to  the  $190,000  allotted  for  the  current  year, 
will  be  necessary  to  complete  the  work  of  repair  now  proposed. 

In  order  to  place  this  matter  on  record,  I  submit  the  accompanying 
reports,  to  which  attention  is  invited.  The  action  alreaily  taken  in 
regard  to  the  works  on  the  Muskingum  is  found  necessary  under  the 
requirements  of  section  4  river  and  harbor  act  approved  «fuly  5,  1881. 

The  reports  submitted  show  that  the  cost  of  putting  the  works  in 
repair  and  operating  them  for  one  year  will  be  $458,218,  for  which  Con- 
gress has  made  no  special  provision,  and  which  under  existing  law  must 
be  paid  fix>m  the  indefinite  appropriation  referred  to  for  operating  and 
keeping  in  repair  improvements  to  navigation  owned  by  the  United 
States. 

The  Secretary  of  War  having  no  other  funds  under  his  control  avail- 
able for  this  purpose,  has  drawn  on  the  indefinite  appropriation,  as 
stated;  but  there  is  some  question  whether  a  work  of  repair,  amount- 
ing in  this  case  to  reconstruction  of  particular  works,  should  not  be 
provided  for  by  special  appropriation. 

William  0.  Enbioott, 

Secretary  of  War. 

The  Speaeeb  of  the  House  of  Bepbesentatives. 


LETTEB  OF  THE  OHIEF  OF  ENOINEEBS. 

Office  of  the  Chief  of  ENamESBS, 

United  States  ABmr, 
WasMngtony  D.  C?.,  January  12,  1888. 

Bib  :  To  comply  with  your  instructions  of  July  21  last,  that  estimates 
be  prepared  for  transmission  to  Congress,  at  an  early  day  of  the  present 
session,  of  the  entire  cost  of  the  complete  repairs  immediately  required  to 
the  locks  and  dams  on  the  Muskingrim  Biver,  I  have  the  honor  to  submit 
herewith  a  copy  of  the  report  to  this  office  from  Lieut.  Col.  William  B. 
Merrill,  Corps  of  Engineers,  in  charge,  dated  December  24, 1887,  contain- 
ing the  required  information,  together  with  copies  of  previous  papers 
relating  to  this  subject,  as  direct^. 

It  will  be  seen  that  the  cost  of  putting  the  ten  locks  and  dams  be- 
tween Marietta  and  Zanesville  in  good  condition  is  estimated  to  be 
$268,218,  in  addition  to  the  sum  of  $50,000  now  available  for  this  pur- 
pose. 

In  addition  to  this,  the  expenditure  of  $102,000  is  recommended  for 
the  construction  of  a  lock  to  take  the  place  of  the  lateral  oanal  at 
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lorsviUe,  by  which  the  cost  of  its  maintenance  will  be  saved  and 

time  required  for  the  passage  of  boats  greatly  reduced,  a  change 

appears  to  be  judicious  and  desirable  in  the  interest  of  navigation. 

G^  Jhere  is  transmitted  herewith  a  map  of  Muskingum  Elver  at  Lock 
fn  Dam  No.  9,  showing  the  lateral  canal  at  Taylorsville ;  and  also 
^^  set  of  nineteen  photograph  views  of  the  condition  of  several  works 
the  river  in  July,  1887,  when  the  United  States  assumed  control, 
IjOtfi  another  set  of  twenty-two  views  of  the  condition  in  September, 
ober,  and  November,  1887,  when  repairs  had  been  partially  made. 
Very  respectfully,  your  obedient  servant, 


m 


!8(^>^on.  Wm.  G.  Endicott, 

Secretary  of  War. 


3.  0.  DUANE, 

Brig.  Gen.^  Chief  of  Engineers. 


f 


_i»ort  op  lieutenant-colonel  william  b.  merrill,  corps  of 
oy^  engineers,  of  december  24,  1887. 

United  States  Engineer  Office, 
•  Cincinnati^  OhiOj  December  24, 1887. 
I  Sir:  In  accordance  with  your  indorsement  of  July  26, 1887^  on  my 
itter  of  June  25, 1887,  in  which  I  am  required  to  submit  an  estimate  of 
^e  cost  of  completing  the  repairs  of  the  locks  and  dams  on  the  Muskin- 
im  Biver,  which  estimate  I  was  authorized  by  your  letter  of  Septem- 
er  6,  1887,  to  postpone  until  December,  I  have  the  honor  to  submit 
ie  following. 

It  should  be  premised  that  the  intimate  knowledge  of  the  locks  and 

IS  on  the  Muskingum  River,  acquired  during  the  present  season  of 

Ong-continued  low  water,  has  enabled  me  to  present  a  much  fuller  and 

Bore  accurate  estimate  of  the  costof  the  necessary  repairs  than  it  would 

ive  been  possible  to  make  at  an  earlier  date,  since  many  serious  de- 

sts  have  been  discovered  in  portions  of  the  work  previously  supposed 

I  be  in  good  condition.    It  is  believed,  however,  that  our  information 

now  complete,  and  that  no  unexpected  addition  to  the  sum  herein 

presented  wUl  be  required.    It  should  be  stated  that  during  the  year 

ind  a  half  that  elapsed  between  my  examination  of  the  Muskingum 

liver  and  the  date  upon  which  it  was  transferred  to  the  United  States^ 

Tthe  State  of  Ohio  did  as  little  work  as  possible  on  the  river,  which  ac* 

[counts  for  the  fact  that  navigation  was  stopped  when  the  United  States 

I  took  x>o8session,  two  of  the  dams  being  broken,  and  that  two  other 

breaks  occurred  within  a  month  from  this  time. 

LOCK  AND  DAM  NO.   l.—MARIETTA. 

This  lock  is  the  worst  that  I  have  ever  seen,  but  it  has  been  in  its 
present  dangerous  condition  for  many  years,  and  it  will  probably  last 
until  the  ice-harbor  lock  on  the  other  side  of  the  river  is  completed.  It 
would  be  a  waste  of  money  to  repair  it. 

To  repair  the  dam  will  require $18,598 

LOCK  AND  DAM  NO.   2.— DEVOLS. 

Completing  repair  of  dam 1 $5,200 

Eepftiroflock 8,250 

13,450 
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LOCK  AND    DAM  NO.   3.— LOWELL. 

Repair  of  dam |2,500 

Extension  of  right  abutment 1,064 

Extension  of  left  abutment 850 

Repair  of  look 13,766 

$18,200 

LOCK  AND  DAM  NO.  4.— BEVERLY. 

Repair  of  dam 18,600 

Reconstruction  of  right  abutment 7,609 

Guiding-crib  at  head  of  canal 2,000 

New  guard-gates 1,650 

Repair  of  lock 9,570 

39,429 


LOCK  AND  DAM  NO.  6. — LUKE  CHUTE. 

lam 

Repair  of  lock 4^650 


Completing  repair  of  dam 6,000 

Mabonry  abutment 8,500 


19,150 

LOCK  AND  DAM  NO.  6.— STOCKPORT. 

Repair  of  dam 600 

Guiding-crib  at  head  of  lock - 1,550 

Repair  of  lock 44,650 

46,800 

LOCK  AND  DAM  NO.  7.— M«C0NNEL8V1LLE. 

Repair  of  dam ^ 5, 7f3 

Guiding-orib  at  head  of  canal 900 

New  guard-gates 1,650 

Repair  of  lock , 35,150 

43,453 

LOCK  AND  DAM  NO.   8.— EAOLEPORT. 

Repair  of  dam 11,000 

Masonry  abutment 7,000 

Guiding-cribs  at  lock 2,350 

Rebuilding  of  lock 87,000 

107,350 

LOCK  AND  DAM  KO.  9.— TAYLORS VILLE. 

Repair  of  dam 1,000 

LOCK  AND  DAM  NO.   lO.—ZANESVILLB. 

Repair  of  dam 600 

New  guard-gates ,.. 1,650 

Wall  at  head  of  canal 888 

Repair  of  locks 7,650 

10,788 

Total 318,218 

Funds  now  available 50,000 

Additional  funds  required 268,218 

In  regard  to  the  foregoing  estimate  it  is  necessary  to  explain  that  a 
portion  of  the  walls  of  the  locks  at  Stockport  and  McGonnelsville  must 
be  taken  down  and  rebuilt,  as  the  lime  mortar  with  which  they  were 
originally  constrncted  has  washed  out^  and  the  walls  are  spmng  and 
liable  to  fall  down  at  any  moment. 

At  Eagleport  Lock,  which  is  built  on  gravel,  the  foundations  have 
failed  and  the  entire  lock  must  be  rebuilt. 

The  reconstruction  of  this  lock  is  also  necessary  for  the  additional 
reason  that,  by  some  mistake,  it  was  originally  built  2  feet  narrowef 
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than  any  other  lock  on  the  river.  The  great  cost  of  this  work  is  due  to 
the  difficnlty  and  expense  of  securing  a  reliable  foundation  at  a  place 
where  bed-rock  is  wholly  out  of  reach. 

The  abutments  of  most  of  the  dams  on  the  river  are  built  of  masonry, 
bat  those  at  Lake  Chute  and  at  Eagleport  are  of  crib- work,  and  are  now 
badly  decayed  and  need  immediate  replacement  by  something  durable. 
Several  of  the  existing  masonry  abutments  are  too  short,  and  must  be 
lengthened. 

For  further  details  reference  is  made  to  the  annexed  report  of  Lieut. 
Lansing  H.  Beach,  Corps  of  Engineers,  who  is  in  local  charge  of  the 
ftloskingum  Eiver, 

CHANGES  RECOMMENDED. 

In  the  foregoing  estimate  I  have  limited  myself  to  giving  the  cost  of 
patting  in  condition  the  existing  slackwater  between  Marietta  and 
Zanesville,  making  no  mention  of  the  lock  and  dam  at  Symmes  Greek 

iXo.  11),  which  should  be  rebuilt  at  an  early  day,  nor  of  certain  very 
lesirable  changes  which  would  greatly  increase  the  efficiency  of  the  ex- 
isting slackwater. 

The  Symmes  Creek  Dam,  10  miles  above  Zanesville  and  6  .miles  be- 
low Dresden,  is  the  upper  one  of  the  Muskingum  system,  and  it  con- 
nects this  system  with  the  Ohio  Canal  at  Dresden.  This  canal  runs 
&om  Portsmouth,  on  the  Ohio  Biver,  to  Cleveland,  on  Lake  Erie,  and  the 
restoration  of  the  Dresden  connection  with  the  Muskingum  would  give 
a  second  water  line  from  Lake  Erie  to  the  Ohio  River  at  Marietta.  For 
the  present,  however,  I  think  that  the  restoration  of  Lock  and  Dam 
No.  11  should  be  left  out  of  consideration  until  the  river  below  Zanes- 
vlUb  is  put  in  good  order. 

The  greatest  obstruction  to  successful  navigation  on  the  Muskingum 
is  caused  by  the  lateral  canals ;  they  are  expensive  to  keep  up  on  ac- 
count of  the  guard- gates,  the  numerous  draw-bridges,  and  the  necessity 
of  periodical  dredging.  Even  when  in  perfect  condition  they  must  be 
navigated  slowly,  and  it  is  with  difficulty  that  boats  can  pass  Ofich 
other.  There  are  five  lateral  canals  on  this  river,  of  which  four  must 
undoubtedly  be  retained ;  but  the  fifth,  that  at  Taylorsville,  which  is 
the  longest,  the  most  difficult  and  ex|)ensive  to  keep  open,  and  the  most 
liable  to  damage  in  times  of  flood,  is  wholly  unnecessary,  and  can  be 
abandoned  by  the  simple  expedient  of  building  a  lock  at  one  end  of 
the  dam.  l)he  cost  of  maintaining  a  little  more  than  a  mile  of  useless 
canal  would  thus  be  saved,  and  the  time  required  for  passing  would  be 
appreciably  reduced,  while  the  cost  of  repairing  flood  damages  would 
be  wholly  obviated.  (The  river  has  thrice  carried  away  the  canal  banks 
and  necessitated  heavy  expenditures  for  reconstruction.) 

No  vested  interest  would  suffer  from  the  proposed  change,  while  the 
town  of  Duncan's  Falls  would  be  made  accessible  from  below  at  all 
stages  of  water,  and  would  thus  be  a  decided  gainer.  The  cost  of  the 
new  lock,  with  the  necessary  land^  is  estimated  at  $90,000;  the  bottom 
is  rock,  and  there  is  no  difficulty  in  building  a  first-class  lock  at  mod- 
erate expense. 

At  Zanesville  there  is  a  flight  of  two  locks  to  overcome  a  lift  of  17 
feet  2  inches,  for  which  one  lock  would  suffice,  to  the  great  benefit  of 
navigation.  This  is  a  very  desirable  improvement,  and  I  would  strongly 
urge  that  it  be  made.    The  estimated  cost  is  $12,000. 

SUMMARY. 

To  sum  up :  The  cost  of  putting  the  ten  locks  and  dams  between 
Marietta  and  Zanesville  in  good  condition  will  require,  in  addition  to 
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what  is  now  on  hand,  the  sum  of  $268,218.    To  get  rid  of  the  Taylors- 
ville  Oanal  and  of  one  lock-chamber  at  Zanesville  will  cost  $102,000. 

Accompanying  this  report  is  a  map  of  the  Taylors  ville  Oanal,  and  two 
sets  of  photographs  (41  in  number)  taken  by  Mr.  E.  J.  Carpenter,  assist- 
ant  engineer,  showing  the  condition  of  the  locks  and  dams  soon  after 
the  United  States  took  possession  and  after  the  work  of  repair  had 
been  partly  completed. 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut  OoL  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  LIEUTENANT  LANSING  U.  BEACH,  CORPS  OF  ENGINEERS. 

ZANESYiLLHy  Ohio,  December  16,  1887. 

Sir:  I  have  to  snbmit  the  following  estimate  of  work  necessary  to  place  the  Mns- 
kingain  River  in  proper  navigable  condition,  together  with  an  estimate  for  certain 
improvements  which  should  be  made  in  the  interest  of  navigation,  but  which  are  not 
at  present  urgently  demanded,  although  their  necessity  is  a  question  of  very  short 
time. 

The  repairs  demanding  Immediate  attention,  and  which  should  be  made  as  soon  as 
possible,  are  at  each  lock  and  dam  as  follows : 

LOCK  AND  DAM  NO.   1. 

This  lock  is  in  a  most  dangerous  condition,  and  appears  hardly  safe  for  the  passage 
of  boats,  but  it  will  be  impossible  to  remedy  the  defects  without  rebuilding  it  from 
the  foundation,  although,  as  it  is  expected  that  the  Marietta  Ice  Harbor  lock  will  be 
completed  before  a  new  one  on  the  site  of  the  present  ruin  would  be  available,  no 
money  is  asked  for  its  reconstruction. 

Repair  of  old  break  in  dam.  160  feet  ($10,198). — This  portion  broke  some  years  ago, 
and  has  never  been  thoroughly  repaired.  The  State  of  Ohio  built  a  brush  aud  stone 
dam  across  the  gap,  but  did  not  put  in  any  permanent  work  ;  the  danger  finally  be- 
came so  great,  that  in  the  fall  of  18ti6,  although  the  Muskingum  River  hod  not  yet 
be^  transferred  from  the  State  of  Ohio  to  the  United  States,  the  General  Government 
expended  about  $1,400  to  temporarily  strengthen  this  part  on  account  of  the  danger 
to  the  partly  constructed  Marietta  Ice  Harbor.  This  section  should  be  placed  in  a 
secure  condition  at  once ;  and  the  only  flBasible  plan  is  to  build  a  new  dam  for  the 
above  distance. 

Repair  of  dam  ($8,400). — ^The  part  between  the  new  slope-dam  built,  during  the  sea- 
son of  1887,  and  that  for  which  the  above  estimate  is  made,  is  badly  out  of  repair,  and 
the  most  economical  way  to  place  it  in  proper  condition  is  to  remove  the  present  sheet- 
ing and  breast-walls,  whicn  are  thoroughly  decayed,  and  replace  them  by  a  new 
superstructure  similar  to  that  on  either  side.  To  place  sound  timbers  upon  too  weak 
a  substructure,  and  do  no  more  than  to  conceal  the  lack  of  strength,  would  only  be 
following  the  method  used  by  the  State  of  Ohio  in  making  ite  repairs,  and  which  is 
mainly  the  cause  of  the  present  condition  of  the  looks  and  dams  on  the  river. 

LOCK  AND  DAM  NO.  2. 

Completing  repair  of  dam^  130 /eef  ($5,200). — The  work  of  the  past  season  was  carried 
from  the  right  abutment  to  within  130  feet  of  the  lock-wall ;  and  for  the  proper  pro- 
tection of  the  dam  it  should  be  continued,  so  as  to  replace,  as  soon  as  possible,  the 
present  weak  structure  now  occupying  this  distance.  For  the  reasons  aoove  stated 
any  less  thorough  repairs  than  those  estimated  as  requiring  the  above  sum  would  be 
poor  economy. 

Repair  of  lock-walU  ($600). — ^The  walls  have  become  quite  hollow  through  the  wash- 
ing out  of  the  lime  mortar  with  which  they  were  originally  built,  until  now  the  mill- 
race  adjoining  the  laud-wall  HUh  and  empties  with  the  lock-chamber  by  the  water 
passing  freely  from  one  side  to  the  other.  The  river- wall  is  in  somewhat  better  con- 
dition. To  repair  both  sides  by  injection  and  replace  a  few  of  .the  more  disintegrated 
stones  will,  it  is  hoped,  render  the  walls  sufficiently  strong  and  solid. 

Repair  of  miter-sill  {$i}M)0). — These  sills,  like  most  of  the  others  along  the  river,  are 
insecure  and  leak  very  badly ;  they  should  be  replaced  by  new  work  substantially 
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eonstrncted,  and  should  also  be  provided  with  mnd-sliiices,  to  prevent  continued  de- 
poaits  of  mud  from  obstructing  the  gates,  jis  is  now  the  case.  The  upper  miter-sill  is 
•t present  below  the  level  of  the  lower  pool  and  should  be  raised. 

One  pair  of  new  gates  ($1,650). — Owing  to  the  leaks  that  have  existed  at  every  lock, 
and  the  former  habit  of  starting  to  open  the  gates  beforH  the  pressure  was  oflf  the 
npper  side^  nearly  every  lock  on  the  river  has  one  or  both  pair  of  gates  so  badly 
twisted  and  distorted,  that  they  are  almost  unserviceable  even  when  not  so  badly  de- 
e«yed  as  to  make  them  dangerous  from  weakness,  as  is  the  case  with  many.  This 
opening  of  the  gates  before  the  head  of  water  is  otf  the  upper  side  is  at  several  points 
a  necessity  in  spite  of  its  bad  effects,  because  the  leak  through  the  valves  in  the  other 
gates  and  past  the  miter-sill  is  more  than  the  valves  in  the  gates  which  it  is  desired  to 
open  can  discharge.  At  No.  9  it  was  necessary,  until  recently,  to  leave  a  portion  of  the 
plank  off  of  the  npper  gates  in  order  to  fill  the  chamber,  owing  to  the  leak  at  the  lower 
end.  At  No.  4  the  lower  gates  have  to  be  opened  against  a  considerable  head  of 
water,  as  their  valvBs  can  not  discharge  rapidly  enongh  to  remove  the  water  leaking 
in  at  the  upper  end.  This  pulling  and  straining,  combined  with  a  very  faulty  system 
of  bracing  and  an  attempt  to  make  the  gates  last  longer  than  could  reasonably  be 
expected  under  such  circumstances,  has  rendered  a  pretty  thorough  renewal  abso- 
lutely necessary. 

LOCK  AND  DAM  NO.   3. 

Repair  of  dam  (t'2,500). — ^Tbis  amount  will  be  required  to  build  a  crib  in  place  of 
about  200  feet  of  the  lowest  apron,  which  has  been  coming  up,  and  which  will  proba- 
bly be  gone  by  next  spring,  and  for  new  sheeting  and  other  timbers  at  some  of  the 
weaker  points  of  the  dam. 

Extending  left  abutment  of  dam  ($856).— This  abutment,  although  well  constructed, 
is  of  insufficient  length,  not  extending  down-stream  as  far  as  the  toe  of  the  dam,  and 
there  is  consequently  danger  of  the  waters  washing  around  behind  and  undermining 
it  An  extension  of  the  present  masonry  wall  about  40  feet  farther  down-stream  will, 
it  is  believed,  afford  due  prot-ection. 

Extending  right  abutment  of  dam  (|1,064).— The  same  conditions  exist  here  as  at  the 
left  abutment,  and  there  is  the  same  necessity  for  its  extension. 

Bepair  of  miter-sill  ($6^000). — The  statement  given  under  the  similar  item  at  Lock 
No.  2  explains  the  conditions  and  necessity  for  this  expenditure.  The  upper  sill  of 
this  lock  wjll  also  have  to  be  raised. 

One  pair  of  new  gaten  ($1,650). — ^The  reasons  and  necessity  for  this  expenditure  are 
detail^  nnder  the  corresponding  item  at  No.  2. 

Rebuilding  lower  buttress  of  river-wall  of  lock  ($4,040). — ^This  buttress  has  become  so 
broken  and  disintegrated  that  the  only  repair  possible  is  to  remove  the  present  stpne 
and  rebuild  the  wall,  making  use  of  as  much  of  the  old  material  as  possible.  The 
State  of  Ohio  endeavored  to  repair  this  some  years  ago  by  binding  the  stones  together 
with  iron  straps,  but  their  only  effcet  will  be  to  cause  the  wall  to  tnmble  en  mtisse  if 
not  promptly  rebuilt. 

Raieing  lock-walls  ($2,096). — ^The  lower  walls  of  the  look  are  too  low,  and  navigation 
is  frequently  intermpted  here  when  boats  can  lock  at  all  other  points.  If  raised  a 
few  feet,  this  condition  of  affairs  will  be  remedied. 

LOCK  AND  DAM  NO.   4. 

Repair  of  dam  ($18,600).— This  dam  is  the  shortest  upon  the  river,  and  is  oonse- 
qaently  sabjected  to  the  worst  effects  of  the  water.  It  has  been  put  in  a  condition 
which  it  is  hoped  will  enable  it  to  last  through  the  coming  winter,  but  it  should  be 
repaired  as  soon  as  the  stage  of  water  will  permit,  and  the  dam  should  be  lengthened 
about  100  feet  at  the  right  end,  so  that  it  may  reach  the  point  to  which  the  scour  be- 
low the  right  abutment  has  cut  into  the  bank.  This  lengthening  of  the  dam  will 
reduce  the  fall  in  high  water  and  thus  lessen  the  pressure  on  the  structure.  The 
shortness  of  the  present  dam  has  caused  a  big  eddy  immediately  below  the  abutment, 
and  the  depth  of  water  at  the  edge  of  the  dam  is  26  feet. 

Rebuilding  right  abutment  ($7,609). — The  present  abutment  is  partly  of  masonry  and 
partly  of  crib- work,  with  the  two  portions  separated  from  each  other  by  ^uite  a  gap, 
caused  by  the  settling  of  the  crib,  which  is  on  the  down-stream  end.  This  crib- work 
it  decidedly  unsafe,  and  should  be  replaced  by  masonry  even  if  the  dam  were  not  ex- 
tended ;  but  on  account  of  the  great  depth  below  the  abutment,  it  is  believed  that  it 
will  cost  no  more  to  make  this  extension  and  build  a  new  abutment  than  to  try  tore- 
pair  the  present  structure. 

Building  crib  at  head  of  canal  ($2,000). — The  head  of  the  canal  is  so  close  to  the  dam 
that  there  is  often  considerable  danger  to  down  boats  from  the  strong  current,  which 
tends  to  sweep  them  past  the  entrance.  The  danger  could  be  in  a  ji^reat  measure 
avoided  by  the  construction  of  a  crib  about  100  feet  long  above  the  left  abutment, 
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which  woald  allow  boats  to  enter  the  canal  before  being  caught  by  the  snction  of  the 
dam. 

One  pair  of  new  gates  and  new  guard-gates  ($3,300). — The  upper  gates  in  the  lock  and 
the  guard-gates  are  both  in  such  a  state  of  decay  as  to  be  exceedingly  dangerous,  and 
demand  the  construction  of  new  ones  in  their  place  without  delay. 

Bepair  of  miter-eill  ($6,000).— The  explanation  made  for  this  item  at  Lock  No.  2  will 
explain  the  necessity  for  ^he  work  at  this  point.  The  upper  gates  of  this  lock  have 
sagged  badly,  and  their  dra^gine  has  apparently  torn  up  the  boards  of  the  gate-cham- 
ber floor,  causing  a  great  leas,  which  seriously  interferes  with  the  working  of  the  lock. 

Baising  lock-walls  (|1,920).— Although  not  so  low  as  those  at  No.  3,  the  lower  walls 
at  this  lock  are  not  high  enough  to  permit  boats  to  pass  when  they  can  easily  go 
through  No.  5,  and  as  the  defect  can  be  so  easily  rem^ed,  the  work  should  be  done 
before  the  high  water  of  the  coming  season. 

LOCK  AND  DAM  NO.  5. 

Repair  of  dam  (|6,000). — ^The  portion  between  the  new  slope-dam,  built  this  sum- 
mer, and  the  left  abutment  is  very  weak,  and,  moreover,  has  an  entirely  wrons;  pro- 
file, which  can  not  but  have  a  very  serious  e£fect  upon  the  sand  bottom  on  which  this 
end  of  the  dam  has  been  built.  Its  present  shape  and  condition  have  resulted  from 
adding  new  pieces  or  wedges  whenever  the  dam  settled  by  the  removal  of  its  sand 
foundation,  the  profile  thus  created  continually  increasing  the  action  on  the  bottom 
and  causing  further  settlement,  until  this  end  of  the  dam  now  consists  of  what  might 
be  called  a  series  of  approximations,  having  no  coherence  or  strength  of  any  kind. 
With  a  new  work  of  approved  cross-section,  which  would  throw  the  water  away  from 
the  dam  instead  of  causing  a  reaction  at  its  very  edge,  it  is  believed  that  this  trouble 
could  be  avoided  in  future,  and  that  the  dam  would  be  in  secure  condition. 

Masonry  abutment  on  left  (|8,500). — ^The  position  of  the  present  crib  abutment  illus- 
trates the  advantage  that  would  be  derived  from  throwing  back  the  right  abutment 
at  No.  4.  The  dam  was  originally  over  100  feet  shorter  than  at  present,  but  as  the 
water  cut  into  the  sand  forming  the  left  bank  the  State  engineers  followed  with 
their  abutment  at  the  same  time  that  their  dam  kept  traveling  downwards.  A 
masonry  abutment,  built  just  beyond  the  present  timber  one,  would  be  in  about  the 
right  place,  and,  as  the  dam  would  be  of  proper  length,  there  ought  to  be  no  future 
danger  at  this  point,  as  the  river  appears  to  have  gained  the  necessary  width  for  itself 

Repair  of  lower  miter'Sill  ($3,000). — ^From  what  can  be  learned  about  th'e  condition 
of  this  sill,  it  appears  to  have  left  the  floor  and  to  be  hanging  by  the  bolts  in  a  tipped 
position.    Further  remarks  npon  the  necessity  of  replacing  it  would  be  superfluous. 

One  pair  of  new  gates  (|1,650). 

LOCK  AND  DAM  NO.  6. 

B^air  of  dam  (|600). — This  sum  will  be  required  for  new  sheeting  and  for  stopping 
two  large  leaks  that  at  present  exist  through  the  dam. 

Building  guiding-crib  at  head  of  look  ($1,550). — The  piles  which  formerly  served  as 
protection  to  boats  from  the  suction  of  the  dam  have  been  nearly  all  broken  off.  On 
this  river  a  crib  is  considered  as  being  much  better  suited  to  the  purpose  than  piles, 
and  one  should  be  placed  at  the  head  of  this  lock  as  soon  as  practicable  in  order  to 
afford  the  proper  protection  to  boats  during  the  next  high  water. 

One  pair  of  new  gates  ($1,650). 

Bepair  of  miter-sill  ($6,000).— The  lower  sill  of  this  lock  leaks  ho  badly  that  it  is 
impossible  t'O  fill  the  chamlier  without  forcing  the  upper  gates  apart  with  powerfnl 
crabs,  and  allowing  the  last  foot  in  height  to  fill  from  between  the  gates.  This  was 
repaired  by  the  State  of  Ohio  during  the  season  of  1886. 

Bepair  of  river-wall  ($8,500). — There  appears  to  be  no  bond  between  the  stones  of 
the  lower  halt' of  the  river-wall,  and  at  tiiree  or  four  places,  when  the  lock  is  full,  the 
water  pours  through  onto  the  lower  apron  of  the  dam  in  great  streams.  This  wall 
should  be  rebuilt,  as  it  appears  to  lack  all  cohesion  and  to  be  to  a  large  extent  hol- 
low. 

Bebuilding  land-wall  of  lock  ($28,500).— -This  wall  is  so  badly  bulged  that  it  is  Id 
great  danger  of  falling  into  the  lock-chamber,  and  there  isso  little  strength  left  in  the 
mortar,  and  the  stone  is  so  disintegrated  upon  the  face,  that  the  only  repair  possible 
will  be  to  rebuild  it  upon  a  good  foundation  and  of  good  material. 

LOCK  AND   DAM  NO.  7. 

Bepair  of  dam  ($5,753). — This  sum  will  be  needed  for  the  repair  of  the  portion  of  the 
lowest  apron  which  threatens  to  come  up,  and  for  new  sheeting,  and  for  general  re- 
pairs. 
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Guidingcrih  at  head  of  canal  (|900).— AJtbonch  the  head  of  this  canal  ioDot  so  close 
to  the  dam  as  at  No.  4  or  as  at  the  upper  end  of  lock  No.  6,  yet  the  angle  of  entrance 
exposes  a  boat  to  snch  an  extent  that  a  crib  will  be  a  necessary  protection.  The  State 
of  Ohio  had  piles  driven  at  this  point  for  that  purpose,  but  of  tnese  hardly  more  than 
the  stamps  remain. 

New  guard-gates  (|l,650).— These  gates  are  as  weak  and  dangerous  as  the  guard- 
gates  at  No.  4,  and,  like  those,  need  replacing  as  quickly  as  it  is  possible  to  do  so. 

One  pair  of  mew  gates  ($1,650). 

Beplacitig  miter-sill  ($5,000).-- The  same  remarks  apply  to  these  ^ills  as  were  made 

Bebuilditig  landfall  of  look  ($28,500).— It  was  hoped  that  the  work  upon  the  wall 
this  season  would  be  sufficient  to  render  it  safe,  but  it  .appears  to  have  been  too  hol- 
low and  too  weak  to  gain  the  necessary  strength  by  sudh  treatment,  and  has  recently 
shown  more  signs  of  bulging.  Nothing  now  will  render  the  wall  secure  except  re- 
building,- and  this  should  be  done  without  delay. 

LOCK  AMD  DAM  NO.  8. 

Heftair  of  dam,  IGOfeet  ($11,000).— About  200  feet  of  this  dam  was  thoroughly  repaired 
dnriug  the  season  of  1887^  but  the  late  time  of  the  year  at  which  the  work  was  b«- 
gnn  and  the  press  of  repairs  at  other  {>oints  prevented  the  improvement  being  car- 
ried to  the  proposed  extent.  Everything  was  left,  it  is  believed,  in  a  safe  conditioik 
for  winter,  but  the  repairs  should  be  completed  as  soon  as  practicable. 

Guiding-crib  at  head  of  lock  ($1,550).— The  circumstances  here  are  almost  identical 
with  those  at  No.  6,  and  the  same  explanation  tells  the  necessity  for  both  guiding- 
cribn. 

Gutding-erib  at  lower  end  of  lock  ($800). — The  proximity  of  the  dam  to  tbe  lower  end 
of  this  lock  produces  such  a  rapid  and  strong  current  that  boats  have  great  difficulty 
in  enteriug  from  below  at  ordinary  stages  of  water.  There  is  a  small  crib  at  thi» 
place  now,  but  it  is  not  long  enough  and  has  settled  to  such  an  extent  that  it  it^ 
uanlly  secure. 

Building  right  abutment  of  stone  ($7,000). — The  present  crib  abutment  is  in  a  very 
dilapKiate<l  condition,  and  should  be  replaced  as  soon  as  possible  by  a  substantia) 
structure  of  stone,  which  will  be  by  far  the  best  and  most  economical  in  the  end.  The 
abotuient  should  also  be  moved  back  about  ^  feet,  to  place  it  more  upon  a  line  with 
the  river  bank  above  and  below.  The  present  abutment  is  liable  to  give  way  at  any 
time. 

Rrpair  of  miter-sills  ($8,000). — These  sills  are  both  in  a  ruinous  condition  and  demand 
Te|iair  as  soon  as  possible,  although  it  would  be  poor  economy  to  repair  them  without 
firet  making  the  change  demanded  by  the  lock. 

Behuilding  lock  ($79,000). — The  walls  of  this  lock  are  in  an  unsafe  condition,  por- 
tioD8  being  exceedinglv  dangerous;  but  such  is  the  general  condition  of  the  whole 
stnicture  that  it  would  not  be  advisable  to  make  the  needed  repairs  without  rebuild- 
ing the  lock ;  for,  owing  to  the  fact  that  it  is  2  feet  narrower  than  the  other  looks  on 
the  river,  and  that  it  was  built  on  an  insufficient  foundation,  which  is  now  giving 
way,  any  work  that  may  be  put  in  without  beginning  at  the  bottom  would  Only  have 
to  be  taken  out  again  in  the  course  of  a  year  or  two  iu  order  to  render  the  fouodatioa 
secure,  even  if  the  foundation  should  uphold  it  for  that  length  of  time,  irhich  is  very 
doQbtful. 

LOCK  AND  DAM  NO.  9. 

Repair  of  dam  ($1,000).— This  will  be  for  new  sheeting  and  to  replace  some  of  tho 
weaker  timbers. 

LOCK  AND  DAM  NO.  10. 

Repair  of  dam  ($600).— This  amount  will  be  needed  for  general  repairs  to  the  dnm. 

Two  pairs  of  new  gates  {9S,:i00),— The  gates  at  this  point  are  no  exception  t<»  tlu^ 
others  for  which  estimates  have  been  made,  and  should  be  rebuilt  as  soon  as  pruc- 
licable. 

Bepair  of  miter-sills  ($6,000).— The  reasons  for  this  expenditure  have  been  giveiv 
previously  nnder  similar  items  at  other  places. 

Setaining-wall  near  head  of  canal  ($SSS). — Just  above  the  guard-gates  the  canal  ia 
Tery  narrow,  and  this  fault  in  construction  is  aggravated  by  the  caving  iu  of  the 
hanks;  a  portion  of  the  rock  upon  the  river  side  can  very  easily  bo  removed  to  allow 
greater  width,  and  if  a  retaining-wall  were  built  to  prevent  any  further  crumblin^C 
of  the  earth  the  defect  would  be  iu  a  great  measure  overcome. 

NECESSARY   IMPROVKMEXT8. 

The  r-'pairs  and  changes  which  are  not  matt  era  of  necessity  at  present,  but  which 
Bit  strongly  demanded  iu  the  interest  of  n;ivi«rution,  are  the  following  : 
Building  new  lock  at  No.  9  ($^5,000)  —When  the  present  lock  was  built  the  State  of 
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Ohio  made  two  locations  witbont  striking  bed-rock  for  a  foundation ;  each  time  the 
look  was  moved  farther  into  the  river  nntif,  at  the  third  and  present  position,  it  waa 
placed  at  a  point  that  bad  been  nearly  in  the  middle  of  the  stream.  The  opposite 
bank  is  an  abrupt  rocky  bluff,  and  the  effect  of  this  contraction  of  the  water-way  is 
«een  at  every  very  high  stage  of  the  river  when  the  water  comes  directly  across  the 
canal  banks  above  the  lock  and  cuts  them  away,  leaving  the  look  an  island  in  the 
Muskingum.  This  is  liable  to  recur  during  any  very  high  spring  flood,  and  can  not 
be  prevented  except  at  a  sum  whicb  would  about  build  a  new  lock.  The  maintenance 
of  the  present  condition  not  only  works  an  injury  to  navigation  but  involves  the  Gov- 
-emment  in  an  expense  which  will  in  a  few  years  amount  to  sufficient  to  remedy  the 
matter,  and  at  the  same  time  exposes  it  to  continual  danger  of  losing  nearly  this  sum 
by  every  flood  in  the  river.  The  effect  of  this  condition  of  affairs  upon  navigation  is 
to  frequently  compel  boats  to  spend  two  hours  or  more  in  traversing  a  distance  which 
«hould  be  passed  over  in  a  few  minutes. 

Changing  Lock  No.  10  from  double  to  single  look  ($12,000). — This  change  could  be  made 
very  easily  and  greatly  to  the  advantage  of  navigation.  The  lock  was  originally 
l)ailt  with  a  single  chamber,  but  the  wafls  were  too  weak  to  stand  the  pressure  from 
the  hi^h  gates  and  were  consequently  prolonged,  and  another  gate  added  at  the  lower 
«nd,  dividing  the  lift.  The  alteration  to  the  former  condition  would  save  half  the 
time  of  lockage. 

SUMMARY. 

The  items  for  necessary  repairs  aggregate  for  each  locality  as  follows : 


No.  1 $18,598 

No.  2 13,450 

No.  3 18,200 

No.  4 39,429 

No.  6 19,150 

No.  6 ^  46,800 

No.  7 43,453 


No.  8 $107,350 

No.  9 1,000 

No.  10 10,788 


Total  needed  for  work  ur- 
gen  tly  demanded 318, 218 


The  estimates  do  not  include  any  per  cent,  for  contingencies,  bnt,  being  based  upon 
the  past  season's  work  as  far  as  possible,  are  believed  to  be  reasonably  close.  No  al- 
lowance is  made  for  the  use  of  old  material  in  many  cases,  for  where  the  works  an 
«o  dilapidated  as  to  require  rebuilding,  it  has  been  found  that  the  material  gained 
by  demolition  hardly[iBore  than  pays  for  the  cost  of  tearing  down  the  present  stmet- 
ore.  The  items  of  building  a  new  lock  at  No.  9,  and  altering  Look  No.  10  amoont  to 
#97,000,  without  any  per  cent,  for  contingencies.  It  should  be  stated  that  the  sum  of 
About  $50,000  is  at  present  available  for  repairs,  and  will  be  applied  upon  the  more 
tiT  portant  items  for  whicb  the  estimate  of  $318|218  is  made. 
Very  respectfully, 

Lansing  H.  Beach, 
Fir$t  Lieutenant  of  Engineen. 
Lieut.  Col.  Wm.  £.  Merrill, 

^  Corps  of  Engineers, 


bepoet  of  lieutenant-colonel  william  b.  mbreill,  ooeps  op 
engineees,  op  june  25,  1887. 

United  States  Enchneee  Office, 

Cincinnati^  June  25,  1887. 
Sir  :  I  have  the  honor  to  aabmit  the  following  estimate  of  the  amount 
required  for  operating  and  maintenance  of  the  following  works  during 
the  fiscal  year  ending  June  30,  1888,  viz : 

LOCK  and  dam  no.  9,  monoxqahbla  river. 

Addition  of  apron  to  dam $10,000 

Lock-keeper's  salary 600 

Contiugeucies - 400 

Total 11,000 

The  addition  of  an  apron  is  essential  to  prevent  the  gradual  under- 
tniuing  of  the  dam  by  the  wearing  away  of  the  bed-rock  on  which  it 
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rests.  This  rock  is  yielding  rapidly,  and  unless  the  action  is  stopped 
by  ao  apron  the  dam  will  evidently  give  way  at  some  time  in  the  near 
fatnre.  A  part  of  this  dam  is  already  protected  by  an  apron  which 
thoroughly  accomplishes  the  purpose  of  its  construction. 

DAVIS  ISLAND  DAM,  OHIO  RIVER. 

Salaries $7,430 

Natural  gas 193 

Oil.  rope,  oars,  drift-forkSy  etc 1*H 

Bobber  sait  for  diver 40 

Repairs 450 

Telephone 240 

Water-fi^aage  reporta .*. 70 

Poet-office  box & 

Store-bonse  and  workshop 50O 

Biprap  below  dam 2,000 

Removal  of  Pier  1 1 30O 

Contingencies i 1,000 

Total 12,35& 

MUSKINGUM  RIVER,  OHIO. 

Office  and  general  administration |6,330 

Lock  force 6,480 

Steamboat  expenses 3,88& 

Repairs  to  lock  and  dam — 

No.l 10,500 

No.2 30,000 

No.3...- 1,000 

No.4 10j600 

No.5 43,400 

No.6 1,700 

No.7 1,800 

No.H 11,500 

No.9 t 2,200 

No.  10 3,600 

General  repairs  to  gates  and  apparatus 10,000 

Dred^boat 8,000 

Contmgencies,  abont  10  percent 15,005 

Total 166,000 

Bespectfnlly  submitted. 

Wm.  E.  Mebbill, 
Lieut  Col.  of  Engineers^ 
The  Ghiep  op  Enginbebs,  U.  S.  A. 

[First  indoT8emeiit.J 

Opfiob  Ohief  op  Enoinbebs, 

U.  S.  Abmy, 
June  28,  1887. 
Bespectfally  submitted  to  the  Secretary  of  War. 
The  within  estimates  of  expenditures  for  operating  and  care  of  Lock 
and  dam  No.  9,  Monongahela  Biver,  Davis  Island  Dam,  Ohio  Biver, 
and  locks  and  dams  on  the  Muskingum  Biver,  Ohio,  for  the  fiscal  year 
ending  June  30, 1888,  are  recommended  for  approval. 

Section  4  of  the  river  and  harbor  act  of  July  6, 1884,  makes  provis- 
ion by  permanent  indefinite  appropriation  for  payment  of  actual  ex- 
poses of  operating  and  keeping  in  repair  canals  and  other  public  worka 
wiUiout  interruption. 

J.  O.  DUANB. 
Brig.  Oen.j  Ohief  of  Engineers. 
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I  Second  indorsement.] 

War  Department, 

July  1, 1887. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  estimates  for  aHotments  for  the  Monougahela  Eiver,  (11,000,  and 
Davis  Island  Dam,  Ohio  River,  (12,355,  are  approved. 

In  regard  to  the  Muskingum,  I  have  some  doubts  as  to  the  propriety 
of  rebuilding  the  old  works  on  the  river  and  charging  the  cost  to  the  in- 
definite appropriation  >nnder  section  4  of  the  river  and  harbor  act  ap- 
proved July  5, 1884,  and  it  is  requested  that  a  detailed  report  and  esti- 
mate be  submitted,  showing  exactly  What  work  is  proposed  for  the  year 
ending  June  30, 1888.  A  statement  of  the  least  amount  which  will  saf- 
fice  for  operating  and  keeping  in  repair  the  works  now  completed  on 
the  Muskingum  for  the  current  year  should  also  be  submitted. 

Wm.  C.  Endicott, 

Secretary  of  War, 

[Third  indorsement.] 

Office  Chief  of  Enghneers, 

U.  S.  Army, 

July  2,  1887. 

Respectfully  returned  to  Lieut.  Ool.  William  E.  Merrill,  Corps  of  En- 
gineers, inviting  attention  to  the  foregoing  indorsements,  by  which  he 
will^  be  gnided. 

Colonel  Merrill  is  requested  to  submit  the  detailed  report  called  for 
by  the  Secretary  of  War  at  as  early  a  day  as  practicable. 

After  such  record  as  may  be  necessary  has  been  made  this  paper  will 
be  returned.  * 

By  command  of  the  Acting  Chief  of  Engineers. 

Jas.  C.  Post, 
Major  of  Engineers. 

[Fourth  indoraement.] 

.    United  States  Engineer  Office, 

Cincinnati^  July  13,  1887. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  Muskingum  River  is  in  a  state  of  extreme  dilapidation,  and  no 
part  of  the  (166,000  mentioned  within  was  for  rebuilding  the  works, 
but  all  of  it  was  strictly  for  their  repair.  For  full  explanation  atten- 
tion is  invited  to  the  accompanying  special  report  of  Lieutenant  Beach, 
C/orps  of  Engineers,  who  was  in  local  charge,  and  to  whom  the  matter 
was  referred  for  detailed  explanation. 

In  view  of  the  additional  facts  developed  by  the  present  low  stage  of 
water  it  is  necessary  to  increase  the  original  estimate  from  $160,000  to 
$190,000. 

I  ought  to  add  that  the  condition  of  the  Muskingum  River  improve- 
ment •  •  •  when  the  Government  took  charge  could  not  be  ascer- 
tained from  the  office  records,  nor  from  examinations  during  the  high 
waters  of  spring.  It  is  only  within  the  last  two  or  three  weeks  that  we 
have  been  able  to  get  at  the  tftie  condition  of  affairs  on  this  river. 

Wm.  E.  Merrill, 

Lieut.  Col  of  JSngineers. 
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[Fifth  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  19,  1887. 
Bespectfully  returned  to  the  Secretary  of  War. 
It  will  be  seen  by  reference  to  the  fourth  indorsement  and  its  inclos- 
ore  that  the  better  opportunity  afforded  for  examination  at  low  water 
has  increased  the  estimate  to  $190,000. 

It  will  be  seen  also  by  examination  of  Lieutenant  Beach's  report  that 
it  is  not  at  present  a  question  of  rebuilding  the  old  works,  but  "of  pre- 
serving and  continuing  the  use  and  navigation"  of<the  river  and  works 
and  of  paying  ''  the  actual  expenses  of  operating  and  keeping  the  works 
in  repair." 

The  latter  estimate,  $190,000,  or  so  much  thereof  as  may  be  necessary, 
is  recommended  for  approval. 

J.  C.  DUANE, 
Brig.  Oen.j  Chief  of  Engineers. 

[Sixth  indorsement] 

War  Department, 

July  21, 1887. 

Bespectfully  returned  to  the  Chief  of  Engineers. 

The  allotment  of  $190,000  for  operating  and  keeping  in  repair  the 
works  on  the  Muskingum  Biver  for  year  ending  June  30, 1888,  is  ap- 
proved as  recommend^. 

The  cost  of  repairing  the  locks  and  dams  on  the  Muskingum  was  re- 
ported to  Congress  January  22, 1886  (Ex.  Doc.  No.  48,  House  of  Rep- 
r^entatives,  Forty-ninth  Congress,  first  session),  and  although  it  was 
stated  that  $200,000  would  be  required,  only  $20,000  was  appropriated 
by  the  river  and  harbor  act  approved  August  f),  1886,  for  the  jear  end- 
ing June  30,  1887. 

The  condition  of  these  works,  which  are  built  in  part  of  timber  and  are 
much  out  of  repair,  is  such  that  this  large  sum  of  $190,000  appears  to 
be  absolutely  necessary  this  year  for  operating  and  maintaining  navi- 
gation therein  as  required  by  law,  and  the  only  funds  available  must 
come  from  tlie  indefinite  appropriation  provided  by  section  4  of  act  of 
Jnly  5, 1884 ;  but  the  sums  that  must  be  expended  in  future,  not  merely 
for  the  repair  but  for  the  renovation  and  rebuilding  of  a  large  portion 
of  these  works,  should  be  provided  for  by  special  appropriation  and  not 
be  taken  from  the  indefinite  appropriation.  It  is,  therefore,  directed 
that  special  estimates  be  made  for  the  consideration  of  Congress,  and 
the  Chief  of  Engineers  will  prepare  a  full  report  on  this  subject,  which 
will  include  the  papers  herewith  and  an  estimate  of  the  entire  cost  of 
complete  repairs  to  the  locks  and  dams  on  the  Muskingum  Biver,  to  be 
transmitted  to  Congress  at  an  early  day  of  the  next  session.  • 

Wm.  C.  Endicott, 

Secretary  of  Wan 

{Seventh  indorsement.] 

Office  Chief  of  ENaiNEEBs, 

U.  S.  Army, 
July  26,  1887. 
Bespectfully  returned  to  Lieut.  Col.  W.  B.  Merrill,  Corps  of  Engineers, 
inviting  attention  to  the  foregoing  indorsement,  by  which  he  will  be 
guided. 
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Golouel  Merrill  will  prepare,  as  soon  as  practicable,  the  fall  report 
and  estimate  of  the  entire  cost  of  completing  the  repairs  to  the  locks 
and  dams,  etc.,  as  required  by  the  Secretary  of  War. 

•  •••••• 

By  command  of  Brigadier-General* Doane. 

Jas.  0.  Post, 

Major  of  Engineen. 


rkport  of  lieutbnant  lansing  h.  beach,  corps  of  bngihbkr8. 

United  States  Engineer  Office, 

Zanewille,  Ohio,  Julff  11,  18d7. 

Sir  :  In  reply  to  your  letter  of  the  5th  instant,  I  have  to  sabmit  the  following  eati- 
mate  of  the  cost  of  operating  and  maintaining  the  Mnskingnm  River  improvement 
for  the  year  ending  June  30, 1888.  I  consider  this  "  the  least  amount  whicn  will  suf- 
fice for  operating  and  keeping  in  repair  the  works  now  completed  on  the  Muskingum 
Kiverfor  the  current  year/'  as  the  works  are  all  in  such  condition  that  these  repairs 
are  imperative  if  navigation  is  to  be  kept  open. 

The  estimates  of  |6, 330  for  office  and  general  administration,  |6,480  for  lock  fores, 
and  $3,885  for  steam-boat  expenses  I  presume  require  no  comment,  as  their  necessity 
is  evident. 

Taking  the  necessary  repairs  to  the  works  and  considering  each  in  order  the  esti- 
mates are : 

FOR  LOCK  AND  DAM  NO.  1. 

Coffer  acroBB  "break  in  dam  ($4,000). — ^This  item  is  absolutely  necessary  on  account  of 
the  break  in  the  dam,  which  occurred  on  June  7,  and  lowered  the  water  in  the  pool 
above  to  such  an  extent  that  boats  were  unable  to  navij||[ate  this  pool,  and  also  to  en- 
ter the  Muskingum  from  the  Ohio,  as  the  upper  miter-sill  of  the  lock  was  exposed 
above  water. 

^^ttt^iii^  ahout  too  feet  of  dam  ($6,000).— It  will  be  impracticable  as  well  as  im- 
possible to  endeavor  to  keep  the  gap  in  the  dam  closed  and  continue  navigation  by 
means  of  the  above  coffer.  The  depth  of  the  coffer  (22  feet)  and  the  character  of  the 
bottom  (sand)  are  such  that  the  gap  will  certainly  not  be  able  to  stand  with  the  ooffior 
alone,  and  this  much  timber  work  will  be  needed  to  keep  navigation  open. 

Repaire  to  lock  ($500).— This  loek  is  in  a  most  dangerous  condition  and  can  not  be 
properly  repaired  without  being  rebuilt,  but  it  is  hoped  that,  bv  repairing  the  gate 
machinery  and  gates  and  closing  some  of  the  worst  leaks  through  the  wall,  it  may  be 
kept  serviceable  until  the  lock  on  the  opposite  side  of  the  river  is  completed.  This 
lock  was  built  on  a  tree  foundation  on  sand,  and  has  settled  until  nearly  every  Joint 
in  the  river- wall  leaks,  and  some  of  the  stones  are  a  foot  below  their  proper  plaoea. 

Total  for  No.  1,  $10,500. 

LOCK  AND  DAM  NO.  2. 

Behuilding  dam  ($28,000).- This  dam  broke  last  winter,  and  navigation  was  com- 
pletely interrupted  in  consequence  until  the  break  was  closed  in  May  j  the  coffer  across 
this  break  is  256  feet  lonji^  and  25  feet  high  at  one  pointy  and  as  considerable  difflcull^ 
was  experienced  in  keeping  it  intact  during  the  rise  in  the  early  part  of  June.  I  do 
not  think  it  will  be  possible  to  make  it  stand  through  the  coming  winter.  Of  the  re- 
maining portion  of  the  dam,  for  over  200  feet  the  lower  aprons  have  all  been  carried 
away,  and  that  part  now  stands  simply  as  a  rotten-timbered  retaining-wall  13  feet 
wide  and  from  15  to  30  feet  high,  and  this  too  will  not  be  able  to  stand  the  high  water 
of  another  season  unless  some  permanent  works  be  placed  below  it. 

Protecting  abutments  ($2,000).— The  water  has  worn  away  both  above  and  below  the 
abutments  on  both  sides  of  the  river,  until  they  are  at  present  connected  with  the  bank 
by  tongues  of  land  not  more  than  15  or  20  feet  wide,  and  unless  something  is  done 
promptly  there  is  every  danger  that  the  river  will  cut  through  these  narrow  connec- 
tions and  pass  around  the  end  of  the  dam. 

Total  for  No.  2,  $30,000. 

LOCK  AND  DAM  NO.  3. 

Bepair  to  dam  and  abutments  ($1,000).— These  were  repaired  by  the  State  of  Ohio  last 
season,  but  in  such  an  imperfect  manner  and  with  such  noor  materials  that  the  dam 
is  already  giving  way  in  several  places,  which  could  be  cnecked  for  the  above  Sam  if 
repaired  promptly. 

Total  for  No.  3,  $1,000. 


Digitized  by  VjOOQIC 


APPENDIX    BB REPOKT   OP   LIEUT.    COL.    MERRILL.       1713 

LOCK  AND  DAM  NO.  4. 

Repair  pfdam,  including  coffer  (|5,000). — For  some  distance  near  the  east  abutment 
all  the  aprons  have  disappeared  and  the  dam  here  stands  simply  a»a  wall,  and  has 
bulged  over  2  feet,  so  that  it  threatens  to  give  way  at  any  time.  The  only  way  to 
keep  this  part  from  going  out  will  be  to  coffer  around  the  dangerous  portion  and  put 
io  a  substantial  piece  of  timber  work  on  the  lower  side. 

Repair  of  abutments  (|5,000). — The  abutments  of  this  dam  have  been  allowed  t?  ret 
iu  such  a  condition  that  one  is  nothing  more  than  a  pi|eof  rubble-stone  and  the  other 
threatens  to  fall  of  itself,  so  that  the  chances  of  the  latter^s  resisting  the  next  high 
water  are  not  sufficiently  strong  to  warrant  any  delay  in  its  repair.  If  something  is 
uot  done  before  next  season  the  river  will  probably  be  flowing  around  one  or  perhaps 
both  ends  of  the  dam. 

New  guard-gates  ($600). — The  present  gates  are  in  such  condition  as  to  be  practi- 
caUy  worthless,  and  also  very  dangerous,  and  as  they  are  the  protection  of  part  of 
the  town  (Beverly)  against  flooding  at  high  water,  they  should  be  rebuilt  before  fall. 

Total  for  No.  4,  $10,(500. 

LOCK  AND  DAM  NO.  5. 

Rebuilding  dam,  including  foundation  ($35,000).— This  dam  broke  last  winter,  and 
was  repaired  by  a  coffer  in  May,  restoring  navigation,  but  the  rise  of  June  caused 
a  new  break  160  feet  wide  in  another  part  of  the  dam.  These  two  breaks  have  so  de- 
molished the  dam  that  it  will  be  necessaiy  to  rebuild  it  if  it  is  desired  to  continue 
uavigation  past  this  point,  and,  owin^  to  the  character  of  the  bottom,  a  portion  of 
tbe  dam  will  have  to  be  built  on  piles. 

Coffer  across  present  break  ($3,700). — This  is  necessary,  as  the  water  is  at  present  so 
low  that  nothing  can  pass  the  lock,  the  miter-sill  being  some  feet  above  water-level. 

Repair  of  miter-sill  ($200). — This  sill  had  such  a  bad  leak  before  the  break  in  the 
dam  lowered  the  water  that  it  made  the  gates  almost  impossible  to  handle,  and 
threatened  to  destroy  the  wooden  miter-sill. 

Extending  abutment  ($4,500). — ^There  is  the  same  danger  at  the  abutment  opposite 
the  lock  as  at  Dams  No.  2  and  No.  4,  and  ic  should  be  remedied  as  soon  as  possible. 

Total  for  No.  5,  $43,400. 

LOCK  AND  DAM  NO.   6. 

Repair  of  miter-sill  and  floor  ($700).— There  is  a  very  large  leak  through  and  under 
the  wooden  floor  and  lower  miter-sill  of  the  lock,  which  appears  to  be  undermining 
the  lock,  and  of  course  has  a  serious  effect  upon  the  ^ates.  The  exact  extent  of  dam- 
age and  danger  cannot  be  ascertained  until  the  lock  is  pumped  out,  but  it  is  believed 
to  be  serions. 

Repair  of  dam  ($1,000). — This  amount  will  be  necessary  to  place  the  dam  in  condi- 
tioD  to  resist  the  high  water  and  ice  during  the  winter. 

Total  for  No.  6,  $1,700. 

LOCK  AND  DAM  NO.   7. 

Rebuilding  culvert  to  mill-race  ($*^00).— This  culvert  runs  from  the  canal  at  the  head  of 
the  lock-wall  down-stream  a  short  distance  parallel  to  the  land- wall  of  the  lock,  open- 
ing into  ft  race.  It  is  closed  at  the  head  by  slidiug-gates  and  is  very  usefhl  for  flush- 
ing out  the  canal  and  removing  drift  without  passing  it  through  the  lock.  The  top 
of  the  culvert  serves  as  a  passage-way  from  the  banks  to  the  lock-wall.  The  side  of 
this  culvert  next  to  the  lock  has  fallen  in  and  has  apparently  pulled  out  a  portion  of 
the  lock-wall,  for  when  the  lock  is  full  there  is  a  stream  of  water  from  the  lock  about 
5  feet  wide  and  2  feet  deep,  and  as  the  lock-keeper  reports  the  leak  increasing,  it  will 
have  t<i  be  repaired  promptly  or  the  lock  will  be  rendered  useless. 

Repair  of  dam  (^1,000),— Thia  amount  will  have  to  be  expended  upon  the  dam  to 
place  it  in  a  secure  condition  for  another  season. 

Total  for  No.  7,  $1,800. 

LOCK  AND  DAM  NO.  8. 

Rebuilding  portion  of  lock-wall  ($12,000). — ^The  river  wall  of  the  look  was  built  upon  a 
horizontal  tree  fonndation  resting  upon  quicksand.  The  lower  end  of  this  foundation 
has  been  washed  out,  allowing  the  tail- wall  to  settle  considerably.  This  wall  also  ap- 
pears too  weak  to  stand  the  thrust  of  the  lower  gates  and  is  so  badly  cracked  au<l 
'mlged  as  to  appear  exceedingly  dangerous.  My  first  estimate  for  this  was  }$4,000. 
bnt  having  learned  the  character  of  the  fonndation  since  then,  I  do  not  believe  that 
the  wall  can  be  properly  repaired  for  less  than  $12,0(K). 
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Bepair  of  dam  (|20,000). — This  dam  is  bailt  upon  quicksand  and  the  local  condi- 
tions ai'e  sach  as  to  cause  a  tremendous  eddy  or  wbirl  near  the  riffht-hand  or  west 
abutment.  This  eddy  has  washed  out  a  hole  some  40  feet  deep  Just  below  the  dam,  aod 
this  hole  extends  back  under  tbe  dam  to  such  an  extent  that  the  backing  has  begun 
to  fall  into  it.  The  piles  on  which  the  dam  was  originally  built  have  been  mostly 
washed  loose,  some  have  been  carried  away,  and  others  are  swinging  by  the  spikes 
fastening  them  to  the  dam.  The  lower  apron  has  begun  to  turn  up  and  the  back  of 
the  dam  to  cave  in  where  the  backing  has  disappeared,  and  unless  this  is  all  repaired 
before  the  next  high  water  there  will  be  a  break  in  the  dam  that  will  cost  many 
times  the  above  sum  to  repair. 

Repair  and  extension  of  abutment  ($3,500). — ^This  abutment  is  wooden  crib- work  filled 
with  stone;  the  timber  has  become  so  rotten  and  weak  that  the  abutment  is  in  great 
•dan^^er  of  falling.  To  repair  this  and  extend  it  a  sufficient  length  to  prevent  the  for- 
mation of  the  eddy  that  is  having  such  a  destructive  effect  upon  the  dam  will  require 
Ibe  amount  estimated. 

Total  for  No.  8,  $35,500. 

LOCK  AXD  DAM  KO.  9. 

Bepair  of  look-icalle  ($1,000). — The  stone  of  this  dike  between  high  and  low  water 
levels  have  become  so  disintegrated,  and  have  crumbled  away  to  such  an  extent  that 
the  upper  part  of  both  walls  threatens  to  fall  into  the  lock.  Very  prompt  action  will 
be  necessary  to  prevent  this.  » 

Bepair  of  miter-sill  and  floor  ($700). — The  same  remarks  apply  for  this  item  as  for  sim- 
ilar item  at  Dam  No.  6,  though  here  it  is  definitely  known  that  about  3  or  4  feet  of 
the  miter-sill  are  entirely  gone,  and  it  is  exceedingly  difficult  to  manoeuver  the  gatee. 

Bepair  of  dam  ($500). — This  is  necessary  to  replace  sheeting  carried  away  and  tofill 
a  few  cribs  with  stone  and  secure  several  exposed  places. 

Total  for  No.  9,  $2,200. 

LOCK  AND  DAM  KO.   10. 

Bebuilding  part  of  oanaUwall  ($200). — This  is  necessary  to  retain  one  side  of  a  street 
running  along  the  canal.  At  present  the  embankment  is  continually  caving,  and  not 
only  filling  up  the  canal,  but  rendering  travel  along  the  street  dangerous. 

Kew  guard-guies  ($800). — ^The  same  reasons  apply  for  this  item  as  for  similar  itemat 
No.  4. 

Xew  lower  lock- gatee  ($800). — ^The  present  gates  at  this  lock  have  become  so  weak 
as  to  be  very  dangerous,  and  should  be  replaced  as  soon  as  possible. 

Bepair  of  dam  ($2,000). — ^The  lower  apron  is  entirely  gone  from  this  dam,  with  tbe 
exception  of  a  few  pieces  of  sheeting,  and  there  are  several  breaks  in  the  middle 
apron,  as  well  as  a  couple  in  the  top  of  the  dam,  all  which  will  have  to  be  repaired 
this  season  if  the  dam  is  to  go  through  next  winter  without  breaking. 

Total  for  No.  10,  $3,800. 

General  repairs  to  gates  and  apparatus  ($10,000).— This  item  is  intended  to  cover  all 
the  minor  repairs  that  are  needed  at  every  point  on  the  river,  but  for  which  m  sepa- 
rate estimate  can  not  be  made,  such  as  repairing  broken  and  decayed  comers  of  lock- 
walls,  of  which  there  are  several  in  a  threatening  condition ;  changing  anchorages  of 
lock-gates,  as  a  great  many  are  so  arranged  as  to  interfere  with  the  operating  of  the 
gates ;  repairs  to  the  manoBuvering  apparatus  and  changes  to  the  same  so  as  to  make 
Its  manipulation  easier  and  less  dangerous  than  at  present;  repairs  to  valves  and 
operating  apparatus  for  same,  as  there  is  not  a  gate  on  the  river  which  has  its  valves 
and  apparatus  in  proper  condition ;  hire  of  labor  to  clean  the  mud  out  of  the  lock- 
chambers  ;  removal  of  stone  from  lock-chambers,  as  one  or  two  of  the  looks  are  almost 
impassable  at  present  on  this  account ;  and  all  ^ch  expenses  upon  which  the  necee- 
sary  condition  of  the  locks  depend. 

Dredge-boat  ($8,000). — ^This  is  absolutely  necessary  to  keep  navigation  open  daring 
the  low-water  season,  on  account  of  the  condition  of  the  lateral  canals  at  several  w 
the  dams.  Tbe  canal  at  Taylorsville,  No.  9,  is  at  present  impassable  for  the  larger 
boats,  and  the  canal  at  No.  3  had  but  1  foot  of  water  in  it  recently. 

All  of  these  estimates  are  for  the  mere  cost  of  the  work,  and  do  not  include  cost 
for  plant,  some  of  which  is  almost  essential  for  certain  works. 

This  makes  the  total  estimate  $174,995 ;  and  with  contin^ncies,  about  10  per  cent., 
$15,005,  brings  it  to  $190,000,  no  part  of  which,  in  my  opinion,  can  be  omitted  if  it  i« 
desired  to  make  certain  that  navigation  will  be  kept  open  next  season. 
Very  respectfully, 

Lansing  H.  Beach, 
First  Lieutenant  of  Engineen. 

Lieut  Col.  W.  E.  Merrill, 

Corps  of  Engineers^  U,  S,  A. 
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BBg. 

PRELIMINARY  EXAMINATION  WITH  A  VIEW  TO  A  SURVEY  OF  THE  OHIO 
RIVER  NEAR  THE  CITY  OF  EVANSVILLE,  INDIANA,  TO  DETERMINE 
WHAT,  IF  ANYTHING.  WILL  BE  NECESSARY  TO  PREVENT  A  CHANlOE  OF 
THE  CHANNEL  OF  THE  RIVER  IN  FRONT  OF  THAT  CITY.  * 

United  States  Engineer  Office, 

CiTwinnatij  January  11, 1887. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  ordered  by  the  river  and  harbor  act  of  Angast 
5, 1886,  "  for  a  survey  of  the  Ohio  Eiver  near  the  city  of  Evansville, 
Ind.,  with  a  view  to  determine  what,  if  anything,  will  be  necessary  to 
prevent  a  change  of  the  channel  of  the  river  in  front  of  that  city.'' 

The  examination  was  made  by  Lieut.  Lansing  fl.  Beach,  Corps  of 
Engineers,  and  his  report  is  submitted  herewith. 

I  have  to  state  that  in  may  judgment  the  locality  is  ^^  worthy  of  im- 
provement" to  the  extent  of  justifying  a  careful  survey,  and  I  estimate 
the  cost  of  such  a  survey  at  1:^,200.  The  survey  should  cover  a  length 
of  311  miles  of  river  and  the  whole  surface  of  the  peninsulas  opposite 
Evansville,  Ind.,  and  Henderson,  Ey.,  in  order  to  give  a  basis  for  an 
intelligent  discussion  of  the  questions  involved. 

It  is  possible  that  the  survey  will  develop  facts  which  may  make  it 
unnecessary  for  the  United  States  to  do  any  work  at  this  locality;  but 
this  can  not  be  determined  without  such  survey. 

The  necessity  for  this  survey  is  due  to  the  fact  that  there  is  an  appa- 
rent possibility  that  the  Ohio  Biver  may  make  a  new  channel  across  the 
penin9nla  opposite  Evansville.  Should  such  an  event  occur,  the  river 
commerce  of  Evansville  would  be  most  seriously  injured,  if  not  wholly 
destroyed ;  and  the  general  commerce  of  the  Ohio  River  would  undoubt- 
edly be  embarrassed  during  the  formation  of  the  new  channel,  and  this 
embarrassment  might  be  permanent  in  case  the  new  channel  should 
prove  an  objectionable  one. 

Respectfully,  your  obedient  servant, 

Wm.  B.  Mebbill, 
Lieut  OoU  of  Engineers. 

Brig.  Gen.  J.  0.  Duane,  • 

OMef  of  Engineers^  U.  B.  A. 


rkpobt  of  usutenant  lansing  h.  bbacu,  corps  of  enginbbr8. 

United  States  Engineer  Office, 

Cindnnatif  JanwAy  11,  ^887. 
Sir:  I  have  the  honor  to  sabmit  the  following  report  on  the  preliminary  examiua- 
tkm  for  a  anrrey  of  the  Ohio  River  near  the  city  of  Evansville,  Ind.,  with  a  view  to 
determine  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel  of 
the  river  in  front  of  that  city. 

rhe  olijeot  of  this  excavation  was  to  determine  whether  there  is  or  is  not  any  dan- 
ger of  the  river's  making  a  cat-o£f  throngh  the  neck  of  the  peninsula  opposite  the  ex- 
tremitv  of  which  Evansville  is  situated.  That  it  will  do  so,  and  thos  leave  the  city 
several  miles  inland,  has  b^en  feared  by  the  citizens  for  some  time.  To  enable  an 
iotelli^nt  answer  to  be  given  in  this  regard  requires  such  a  knowledge  of  all  the 
conditions  prevailing  as  can  be  obtained  only  by  an  accurate  survey.  There  are, 
apparently,  snflQeient  grounds  to  Justify  the  apprehension  felt  by  the  inhabitants  of 
Evansville,  and  I  have  to  recommend  that  the  survey  be  made. 
Very  respectfully, 

Lansing  H,  Beach, 
Firei  Lieutenant  of  Engineers. 
Lieat.  Col.  W.  E.  Merrill, 

CorpB  of  Engineers^  U,  8.  A,  {^  ] 
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survey  of  the  ohio  river,  near  the  city  of  evansville,  indiana* 
to  determine  wha^?,  if  anything,  will  be  necessary  to  pre- 
vent a  change  of  the  channel  op  the  river  in  front  op 
that  city. 

United  States  Engineer  Office, 

CiTicinnatu  November  lO,  1887. 
Sir  :  The  river  aDd  harbor  act  of  August  5, 1880,  contained  the  fol- 
lowing item : 

For  a  survey  of  the  Ohio  River  near  the  city  of  Evansville,  Ind.,  with  a  view  to 
determine  what,  if  anything,  will  be  necessary  to  prevent  a  change  of  the  channel  ot' 
the  river  in  front  of  that  city. 

The  duty  of  making  the  survey  having  been  assigned  to  me,  I  have 
the  honor  to  submit  the  following  report : 

The  city  of  Evansville  is  situated  at  the  apex  of  a  very  sharp  bend  of 
the  Ohio  River,  the  peninsula  opposite  Evansville  having  a  length  of 
OJ  miles  and  a  minimum  width  of  1^  miles.  The  total  water-front  of  the 
peninsula  is  15  miles,  and  its  whole  surface  is,  on  an  average,  about  12 
feet  below  flood  level,  the  extreme  oscillation  of  the  river  at  Evansville 
being  47.8  feet. 

For  many  years  flood  water  passed  over  this  peninsula  without  attract- 
ing much  attention,  or  showing  much  effect  on  the  surfa<;e ;  but  during 
the  high  floods  of  recent  years  the  surface  has  been  considerably  de- 
graded, and  a  number  of  ravines  have  been  excavated  on  the  upper  side 
of  the  peninsula,  which  gradually  flatten  out  and  become  wide  and 
shallow  depressions  as  they  reach  the  central  line.  As  the  soil  is  fertile, 
though  very  light,  the  crops  are  valuable,  and  pretty  much  the  whole 
area  hafi  been  cleared  and  cultivated.  Whenever  a  flood  comes  of  suflB- 
cient  height  to  go  over  the  ground  the  whole  surface  is  denuded  to  the 
depth  of  the  plowing,  and  each  year  the  land  is  flooded  at  a  lower  gauge- 
reading.  At  the  base  of  the  peninsula  there  is  a  wide  swamp  known 
as  Mound  Slough.  Only  a  very  small  portion  of  this  ground  bits  been 
cleared,  and  observation  shows  that  in  the  slough  the  surface  is  gradu- 
ally rising  by  deposits.  A  similar  condition  has  been  noticed  in  other 
parts  of  the  peninsula,  where  ravines  and  gullies  have  been  abandoned 
and  allowed  to  grow  up  with  weeds  and  bushes. 

On  the  Mississippi  River,  %vhere  inland  chutes  are  very  common,  it 
has  been  noted  that  the  river  hardly  ever  shows  a  disposition  to  deepen 
and  enlarge  them  into  a  low-water  channel,  notwithstanding  the  fact 
that  strong  currents  run  through  these  chutes  at  high  water,  and  that 
they  materially  shorten  distances  by  river.  They  are  usually  the  relic* 
of  old  channels  which  have  gradually  been  left  to  one  side,  and,  as  a 
rule,  they  slowly  fill  up  by  the  accumulation  of  snags  and  sediment. 
As  far  as  my  knowledge  goes,  cut-offs  on  the  Mississippi  are  alway^i 
formed  by  the  gradual  abrasion  of  opposite  sides  of  a  peninsula,  until 
the  high- water  current  has  a  very  steep  slope  over  a  barrier  only  a  few 
■hundred  feet  in  width.  In  view  of  these  facts,  I  am  led  to  conclude 
that  the  danger  of  a  cut-off  through  the  Evansville  peninsula  will  not 
be  imminent  until  the  distance  across  has  been  reduced  to  something  in 
the  neighborhood  of  a  quarter  of  a  mile,  the  shortest  distance  at  pres- 
ent being  about  IJ  miles. 

Notwithstanding  this  conclusion,  it  is  evidently  undesirable  to  take 
any  risks  in  a  case  of  such  importance,  and  therefore  I  would  recom- 
mend, as  a  measure  of  prudence,  that  steps  be  taken  to  stop  any  fur- 
ther lowering  of  the  surface  of  the  peninsula,  leaving  the  question  of 
bank  protection  in  abeyance  until  the  necessity  for  action  becomes  more 
evident. 
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Tbe  Simple  and  natural  method  of  accomplrsbing  this  result  would 
be  to  build  a  levee  along  the  axis  of  the  peninsula,  extending  it  to  the 
insubmeraible  hills  at  its  base.  Two  lines  for  such  a  levee  were  sur- 
veyed, and  the  estimated  costs  of  the  two  are  $305,000  and  $317,000, 
respectively,  the  length  being  6J  miles  and  the  average  depth  of  floocl 
water  12  feet*  The  top  of  the  levee  has  been  placed  at  4  feet  above  flood 
level,  in  order  to  allow  for  the  raising  of  the  flood-line  that  would  fol- 
low from  keeping  the  entire  discharge  within  the  natural  banks.  In 
tbe  above  estimates  is  included  $15,000  for  the  land  on  which  the  levee 
is  to  be  built.  Another  method,  that  would  probably  be  effectual, 
would  be  to  purchase  a  strip  of  ground  along  the  line  of  the  proposed 
levee,  plant  it  thickly  With  trees  and'bushes,  and  let  it  stand  as  a  liv- 
ing barrier  to  catch  drift  and  sediment,  and  reduce  the  velocity  of  the 
overflow.  In  my  judgment  such  a  barrier  would  gradually  restore  the 
height  of  tbe  area  above  it  by  deposits  of  sediment,  and  the  owners  of 
tbe  farms  ou  the  peninsula  could  well  afford  to  combine  to  dedicate  and 
maintain  such  a  strip  of  woodland.  A  width  of  500  feet  would  suffice, 
and  the  area  thus  withdrawn  from  cultivation  would  contain  about  350 
acres  of  arable  land  and  50  acres  of  swamp,  and  would  be  worth  at  cur- 
rent rates  about  $30,000.  While  this  land  would  probably  fill  up  with 
trees  and  bashes  without  cost,  it  would  yet  be  advisable  to  expedite  mat- 
ters by  planting.  This  would  cost  about  $40  per  acre,  making  a  total, 
for  300  acres,  of  $12,000.  To  protect  the  strip  from  cattle  and  from  tim- 
ber thieves,  it  ought  to  be  inclosed  bj"  a  wire  fence,  but  an  unbroken 
fence  would  not  do,  as  transverse  roads  across  the  strip  would  be  needed 
in  order  to  preserve  communication  between  the  two  sides  of  the  penin- 
sula. The  road  from  Evansville  to  Henderson  crosses  the  line  of  the 
proposed  forest  levee  near  Mound  Slough,  and  at  least  four  other  cross- 
ings would  be  required.  To  fence  both  sides  of  these  five  crossings  and 
to  inclose  the  two  ends  would  call  for  about  a  mile  of  fence,  and  the  6^ 
miles  of  length  would  call  for  13  miles  more,  making  a  total  of  14  miles 
of  wire  fencing.  The  cheapest  variety  of  such  fence,  consisting  of  posts 
16  feet  apart^  and  four  strands  of  barbed  wire,  costs  $350  per  mile.  The 
total  cost  of  the  fencing  will  therefore  be  $4,900. 

It  is  possible  that  in  times  of  flood  the  current  along  the  transverse 
roads  will  cut  them  into  ravines,  but  this  effect  can  be  lessened  by  curv- 
iDg  the  lines  of  the  roads ;  and,  in  case  of  necessity,  the  surface  can  be 
metaled  or  paved  at  small  cost.  It  is  believed  that  the  coutingency  is 
remote,  and  need  not  be  included  in  the  present  estimate. 

The  total  estimate  is  therefore  as  follows : 

Parchaseof  land. $30,000 

PUnting  treea 12,000 

Wirefeucing 4,900 

Engineering  and  contingencies 2, 100 

Total 49,U00 

The  law  requires  the  engineer  in  charge  of  a  survey  to  state  whetheif 
or  not  the  locality  is  "  worthy  of  improvement,''  and  *'  what  public*  ne- 
cessity or  convenience  may  be  subserved  thereby.'^  In  case  the  Ohio 
River  shonld  break  through  the  peninsula  opposite  Evansville,  it  would 
probably  have  no  effect  on  through  commerce,  but  would  very  injuri- 
ously affect  the  commerce  of  Evansville,  and  would  therefore  injuri- 
oosly  affect  almost  the  whole.commerce  of  this  part  of  the  Ohio  River, 
as  no  boat  passes  Evansville  without  stopping,  except  a  few  tow-boats 
bound  for  distant  markets.  It  is  therefore  a  public  necessity  that  such 
an  occurrence  should  be  prevented.    While  I  do  not  think  a  cut-off  is 
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serioasly  threatened  at  this  present,  I  still  think  that  it  would  be  a  jadl- 
clous  expenditure  to  purchase  and  maintain  a  barrier  of  woodland  and 
thicket  along  the  axis  of  the  peninsula. 

For  further  details,  reference  is  made  to  the  annexed  report  of  Mr.  J. 
N.  Caldwell,  assistant  engineer,  who  was  in  charge  of  the  sorvey. 

Accompanying  this  report  is  a  map*  of  the  locality  and  a  sheet  con- 
taining longitudinal  and  cross  sections  of  the  proposed  levee. 
EespectfuUy,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut,  CoL  of  Engineen. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OK  J.  N.   CALDWELL,   ASSISTANT  ENGINE^. 

Cincinnati,  Ohio,  October  22, 1887. 

Sir  :  The  river  and  harbor  act  of  Angast  5,  1886,  ordered  '<  a  sarvey  of  the  Ohio 
.  River  near  the  city  of  EvausviUe,  Ind.,  with  a  view  to  determine  what,  if  anything, 
wiU  be  necessary  to  prevent  a  change  of  the  channel  in  front  of  that  city.'' 

By  year  order  of  June  7, 1887,  the  charge  of 'this  sorvey  was  assigned  to  me,  and  I 
have  the  honor  to  submit  the  following  report  of  work  done : 

Opposite  Evaneville,  Ind.,  is  a  peninsula,  formed  by  a  bend  in  the  river  called  the 
'<  horseshoe "  or  **  Henderson  bend."  A  survey  was  made  of  this  peninsula.  The 
general  outline  of  this  peninsula  resembles  that  of  a  human  foot,  with  the  toe  directed 
towards  Evansville. 

The  distance  from  the  apex  of  the  x>enin8ula  to  the  high  ground  at  the  base  is  35,000 
feet,  while  the  width  varies  from  4,800  feet  to  11,600  feet.  The  surface  is  low,  being 
entirely  covered  with  water  when  the  Evansville  gauee  shows  a  stage  of  42  feet. 

The  surface  soil  is  very  li^ht,  being  composed  largely  of  sand,  ana  is  easily  eroded 
by  the  water.  The  soil,  beiuff  quite  fertile,  is  devnted  to  crop  raising,  and  most  of  the 
trees  and  bushes  have  been  cleared  from  the  land  to  fit  it  for  this  use.  As  a  conse- 
quence, one  passing  over  the  peninsula  encounters  numerous  sloughs  that  have  been 
cut  across  it  by  the  water.  Each  rise  that  covers  the  land  outs  the  slough  deeper  and 
wider,  nntil  at  last  there  seems  to  be  danger  that  the  entire  river  may  leave  its  old 
channel  and  cut  through  the  peninsula.  The  question  might  naturally  be  asked,  is 
this  danger  an^  greater  now  than  at  any  time  during  the  pMt  twenty  or  thirty  years  T 
I  think  that  it  is,  principally  for  the  reason  tiiat  the  present  owners  of  the  land  seem 
to  look  only  to  the  present,  and  have  used  extra  diligence  in  clearing  off  the  trees 
and  bushes.  This  is  especially  noticeable  on  the  tract  said  to  be  owned  bv  Dr.  Hard- 
ing. I  was  informed  by  a  man  who  has  cnl  tivated  this  tract  for  m  number  of  yean 
that  the  former  owner  maintained  a  strip  of  timber  along  the  river  bank,  which  tlie 
present  owner  has  almost  entirely  cleared  away,  and,  as  a  consequence,  the  tract  has 
b^n  literally  cut  to  pieces  by  the  floods  of  the  last  few  years,  rendering  it  almost 
nntit  for  cnltivation. 

The  tract  south  of  this  one,  now  owned  by  Mr.  Bennett,  is  also  very  badly  cut  up, 
and  it  is  here  that  there  is  the  greatest  danger  of  a  cut-off  being  made,  as  throofffa 
this  tract  the  sloughs  are  most  numerous  and  deepest,  and  the  distance  across  toe 
peninsula  is  short,  being  only  7,900  feet. 

There  is  one  important  feature  that  I  noticed  particularly.  Wherever  the  property- 
owners  have  neglected  to  cultivate  the  soil  the  vines,  Ji)U8hes,  and  trees  have  grown 
np  rapidly,  and  by  arresting  the  current  at  time  of  high  water  have  caused  depot^ita  of 
soil  to  be  made.  Several  sloughs,  that  I  was  informed  had  at  one  time  been  deep  and 
•dangerous,  have  since  filled  up  to  a  considerable  extent,  because  Ihe  owners  have 
ceased  to  cultivate  them  and  allowed  nature  to  have  her  way.  The  left  bank  of  tbe 
liver  is  concave,  and  is  cutting  badly,  so  that  the  neck  of  the  peninstrla  is  being  re 
dnced  in  two  ways. 

Your  orders  to  me  were  '*  to  run  a  line  along  the  axis  of  the  peninsula  from  tbe 
apex  to  ground  that  was  above  the  high  water  of  1884.^' 

High  water  of  1884  corresponds  with  a  height  of  47.8  feet  on  the  Evansville  gange. 
I  first  ran  a  line  of  levels  from  the  gauge  to  a  point  opposite  the  apex  of  the  penin- 
eala.  The  line  of  levels  was  run  up  Fulton  avenue  for  a  distance  of  1,923  feet. 
Fulton  avenue  is  the  highest  street  in  the  principal  part  of  Evansville.  Our  line  was 
then  carried  across  the  river,  and  run  as  nearly  as  practicable  along  tbe  axis  of  tbe 

•Omitted, 
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peninsnla.  Frequent  bench- marks  were  made.  For  a  distance  of  25,000  feet  the 
north  and  soaih  bonudary  line  of  property-owners  corresponds  very  nearly  with  the 
axis,  and  1  should  have  followed  this  lino  exactly,  but  in  order  to  do  so  it  would  have 
been  necessary  to  do  some  clearing  of  bushes  and  trees,  and  these  are  too  valuable  to 
be  removed.  The  profile  obtained  is  essentially  the  same  as  though  the  axis  had 
been  followed  exactly.  From  a  point  20,000  feet  from  the  apex  two  lines  were  mn  to 
a  swamp  called  **  Mound  Slough."  One  of  these  follows  the  axis,  and  for  a  distance 
of  4,250  feet  is  very  close  to  the  Henderson  and  EvansviUe  road ;  the  other  is  1,525  feet 
farther  east.  After  reaching  the  swamp  I  deemed  it  best  to  make  a  detour  to  reach 
the  high  gronnd,  otherwise  it  would  have  been  neoessary  to  do  a  great  deal  of  elear- 
iDg;  a  thing  which  it  was  not  desirable  to  do.  A  line  was  run  around  the  peninsula. 
80  as  to  determine  its  outline;  the  principal  sloughs  were  run  out  and  the  roads  and 
booses  were  located.  As  far  as  practicable  the  owners  of  the  different  tracts  of  land 
were  ascertained,  and  the  property  lines  were  approximately  located.  I  aabmit 
herewith  a  pliau*  and  profile.* 

The  solidity  of  a  levee  8  feet  wide  on  top,  with  side  slopes  of  1  on  3,  allowing  20  per 
cent,  for  shrinkage,  if  built  on  the  axis  of  the  x>eninsula,  would  be  1,450,687  onoio 
yards,  and  would  cost,  at  20  cents  per  cubic  yard,  $200,137.40.  If  built  on  the  other 
line,  with  the  same  form  and  same  allowance  for  shrinkage,  the  solidity  would  be 
1,506,908  cubic  yards,  and  would  cost,  at  20  cents  jter  cnbic  yard,  $301,781.60. 

In  order  to  build  either  of  these  levees  it  will  be  necessary  to  have  a  strip  of  land 
35,000  feet  long  and  250  feet  wide,  so  as  to  give  the  necessary  width  of  base  and  to 
famish  barrow  pits. 

This  tract  win  contain  about  200  acres,  which  will  cost,  at  $80  per  acre,  the  price 
at  which  I  am  informed  the  land  can  be  bought,  $16,000.  Land  can  probably  be 
bought  more  readily  along  the  axis  than  along  the  other  line,  for,  as  mentioned  in 
another  place,  the  axis  corresponds  with  the  boundary  line  between  property-owners 
for  a  distance  of  25,000  feet  from  the  apex  of  the  peninsula,  and  a  man  will  natur- 
ally be  more  willing  to  sell  a  strip  off  of  one  side  of  a  tract  than  through  it. 

the  section  of  the  water-way,  at  the  time  of  high  water  of  1884,  was  556,347  square 
fieet.    Should  a  levee  be  built,  this  would  be  reduced  to  134,168  square  feet. 

I  have  been  unable  to  obtain  sufficient  information  in  reference  to  the  velocity  of 
the  current  at  the  time  of  high  water  of  1884  upon  which  to  base  an  estimate  of  the 
probable  increase  of  flood  height  at  Evansville  In  case  a  levee  should  be  bnilt  as  pro- 
posed. 

I  think  that  a  good  protection  against  the  danger  of  a  cut-off  bein^  made  would  be 
for  the  United  States  to  buy  a  strip  of  land  along  the  axis  of  the  peninsula  and  plant 
it  wilh  trees  and  bushes.  Kuch  a  strip,  35,000  feet  long  and  500  feet  wide,  containing 
tbont  400  acres,  would  cost,  at  $80  per  acre,  $32,000.  This  tract  could  be  thickly 
planted  with  young  trees  and  bushes  for  about  $40  per  acre,  or  $16,000  for  the  whole. 
Very  reapectfully,  your  obedient  servant, 

J.  N.  Caldwell, 

To  Col.  W.  E.  Merrill,  Assistant  Engineer. 

Carps  of  Engineers, 


B  B  10. 

preliminary  examination  op  bia  hockhookina  river,  ohio, 
from  its  mouth  to  coolville. 

United  States  Engineer  Office, 

Cincinnatij  January  11, 1887. 
General  :  I  have  tbe  honor  to  submit  the  following  report  on  the 
preliminary  examanatiou  of  the  '^  Big  Hockbocking  Eiver  from  its  mouth 
to  Coolville,'*  ordered  by  the  river  and  harbor  act  of  August  5,  ^886. 

The  locality  is  "worthy  of  improvement,'^  but  no  survey  is  required^ 
as  the  preliminary  examination  developed  all  the  necessary  facts. 

The  examination  was  made  by  Lieut.  Lansing  H.  Beach,  Corps  of 
Engineers,  whose  I'eport  is  herewith  submitted. 
Respectfully,  your  obedient  servant, 

Wm.  B.  Merrill, 
Brig.  Gen.  J.  C.  Duane,  Lieut.  Col.  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 

*  Omitted. 
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report  of  lieutenant  lansing  h.  beach,  corps  of  engineers. 

United  States  Enoinefr  Office, 

Cincinnati^  January  11,  18:J7. 

Sir:  I  have  the  honor  to  sabmit  the  folIowiDg  report  on  the  prelimiuary  examina- 
tion of  the  Big  Hockhocking  River  from  its  mouth  to  Coolville. 

The  Big  Hockhocking,  or  Hocking,  as  it  is  more  generally  called,  rises  abont  35 
miles  south  of  east  of  Columbns,  Ohio,  and,  flowing  firsn  sontherly,  then  southeasterly, 
empties  into  the  Ohio  abont  12  miles  below  Parkersbnrgh,  W.  Va.,  after  a  coaTse  of 
about  tiO  miles. 

The  object  desired  is  to  have  the  overhanging  trees  cut  down  and  obstmctionB  in 
the  channel  removed  so  that  the  lighter  drangut  boats  navigating  the  Ohio  can,  on 
the  medium  and  higher  stages  of  that  river,  turn  in  and  run  up  to  Coolville,  aboot5 
miles  from  the  month  of  the  Hocking.  Coolville  U  a  village  of  abont  500  inhabitanis, 
and  the  center  of  a  rich  farming  country,  the  lar^i^er  part  of  whose  produce,  it  is 
claimed,  would  seek  outlet  bv  river  were  it  possible  for  boats  to  reach  that  pobt. 
It  is  not  desired  to  render  the  stream  navigable  above  Coolville,  at  which  place 
there  is  a  dam  across  the  river  furnishing  water-power  to  a  large  flouriug-mill.  It  im 
not  expected  that  any  coal  will  be  brought  down  from  the  Upper  Hocking^  but  that 
Pittsburgh  coal  will  be  brought  by  river  at  a  much  lower  rate  than  is  now  afforded 
by  the  railroads.  At  present  boats  do  occasionally  run  ap  to  Coolville,  on  the  hi/^ber 
stages  in  the  Ohio,  but  this  is  not  frequentl3r  attemptea  on  account  of  the  danger 
from  overhanging  trees  and  a  few  large  rocks  in  the  cnannel,  but  were  these  removed 
it  is  probable  that  the  local  packets  would  run  to  Coolville  regularly,  and  other  boats 
quite  frequently. 

The  object  desired  can  be  effected  at  a  very  small  cost,  and  the  advantages  whicb 
would  result  to  commerce  will  apparently  more  than  justify  the  expenditure  neces- 
sary.   The  locality  is  worthy  of  improvement. 

An  estimate  of  the  amount  required  to  carry  out  the  desired  improvement  can  be 
made  without  resorting  to  a  survey  of  the  river. 
Very  respectfully, 

Lansing  H.  Beach, 
First  Lieut,  of  Enyineeri. 
Lieut.  Col.  W.  E.  Merrill, 

Corps  of  Engineers,  U,  S.  A. 


examination  of  the  bio  hockhockino  rivee  from  its  mouth 

to  coolville,  ohio. 

United  States  Enoineer  Office, 

Cincinnati^  November  25, 1887. 

Sir:  I  liave  the  honor  to  submit  the  following  report  on  the  exami- 
nation of  the  "Big  Hockhocking  River  from  its  mouth  to  Coolville,'' 
ordered  in  the  river  and  harbor  act  approved  August  5, 1886. 

The  Big  Hockhocking  is  a  small  stream  that  empties  into  the  Ohio 
about  12  miles  below  Parkersburgh.  It  is  navigable  for  a  distance  of  5 
miles,  but  only  when  there  is  gooid  navigable  water  in  the  Ohio.  The 
town  of  Coolville,  at  the  head  of  the  navigable  stretch,  has  a  population 
of  about  500,  and  lies  in  a  rich  farming  country  that  needs  an  outlet  by 
water.  A  small  expenditure  would  remove  the  overhanging  trees  and 
the  few  rocks  that  now  make  navigation  hazardous,  and  would  enable 
Ohio  Biver  boats  to  run  up  to  Coolville  whenever  business  justified 
-such  a  trip.  The  estimated  cost  of  doing  the  necessary  work  is  $5,000, 
^nd,  in  my  judgment,  the  benefit  to  the  people  justifies  this  moderate 
•expenditure.  For  detailed  estimates  reference  is  made  to  the  annexed 
report  of  Lieut.  L.  H.  Beach,  Corps  of  Engineers. 

Commercial  statistics  of  the  Hockhocking  were  difficult  to  obtain,  and 
can  only  be  considered  as  approximate.  It  is  reasonable,  however,  to 
l)elieve  that  river  freights  will  be  largely  increased  whenever  the  navi- 
^ration  of  the  river  is  made  comparatively  safe.    Such  information  on 


Digitized  by  VjOOQIC 


APPENDIX    BB — REPORT   OF   LIEUT.    COL.    MERRILL.       1721 


/. 


this  subject  as  I  could  get  is  contained  iu  the  aeeorapanying  letters  from 
Hon.  C.  n.  Grosvenor  and  from  Captain  Huntington, 
hespectfully  submitted. 

Wm.  E.  Merrill, 
Lieut.  CoL  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


HRPORT  OF  LIEUTENANT  LANSING  U.  BEACH,   COUPS  OF  ENGINEERS. 

Zanesville,  Ohio,  Xovemher  22,  1887. 

Sir:  I  have  to  submit  the  followiDg  report  of  work  necessary  to  render  the  Big 
Hookhocking  River  navigable  from  its  month  to  CoolviUe,  a  distance  of  5  miles,  iu- 
•dodiog  an  estimate  of  the  amount  of  money  necessary  to  complete  the  same. 

To  render  this  portion  of  the  river  safely  navigable,  a  number  of  trees  which  are 
•overhanging  must  be  cut  down,  some  snags  and  rocks  must  be  removed  from  the 
cbannel,  and  a  bar  below  the  dam  at  the  upper  end  of  the  proposed  improvement 
will  have  to  be  dredged  away. 

The  items  of  work  and  their  cost  may  be  named  and  estimated  as  follows : 

130  trees  to  be  trimmed,  at  $1.50 $195 

OS  trees  to  be  removed,  at  $3 264 

20  snags  to  be  removed,  at  $3 60 

8U0  cubic  yards  of  rock  to  be  removed,  at  50  cents 400 

^,000  cubic  yards  of  dredging  to  be  done,  at  40  cents 3,600 

4,519 
Contingencies,  about  10  per  cent • .1 4dl 

ToUl 5,000 

It  is  believed  that  the  proper  expenditure  of  this  sum  will  be  sufficient  to  secure  all 
that  is  desired  of  the  proposed  improvement,  which  is  to  enable  the  regular  Ohio 
River  boats  to  turn  into  the  Big  Hockhocking  and  run  up  to  Coolville,  when  the 
former  river  is  at  a  sufficiently  high  stage  to  aUow  them  to  make  their  regular  trips. 

But  few  boats  have  attempted  this  in  the  nast  few  yeara,  owing  to  the  danger  to 
their  upper  works  from  overhanging  trees  ana  i^rojecting  limbs,  which  danger  is  ag- 
irravated  by  the  narrowness  of  the  river,  it  being  but  100  feet  to  200  feet  in  width. 
The  snaffs  and  rocks  are  comparatively  few,  and  can  all  be  removed  without  trouble 
daring  low  water.  The  principal  expense  of  the  contemplated  improvement  will 
be  in  digging  away  a  small  bar  in  the  river  about  1,200  feet  below  the  dam  at  Cool- 
ville, but,  as  far  as  can  be  ascertained,  this  bar  is  composed  of  fine  material,  and  its 
femoval  will  not  be  attended  with  difficnlty,  although  the  price  per  yard  has  been 
estimated  at  40  cents  to  cover  the  cost  of  disposing  of  the  soU.  The  bar  to  be  re- 
moved is  about  800  feet  long,  100  feet  wide,  and  requires  a  cut  of  about  3  feet  in  depth. 

Kg  estimate  is  made  for  tools  or  plant  for  use  in  removing  the  trees  and  rocks,  as 
(be  prices  allowed  for  doing  the  labor  are  considered  sufficiently  high  to  cover  their 
cost. 

Very  respectfully, 

Lansing  H.  Beach, 
First  Lieutenant  of  Engineers, 

Lieut.  Col.  W.  £.  Merrill, 

Corps  of  Engineers, 


LETTER  of  HONORABLE  C.  H.  GROSVBNOR. 

Gallipous,  Ohio,  November  10, 1886. 
Sir  :  Your  letter  of  November  5  is  received.  The  preliminary  examination  of  Big 
Hockhocking  involves  an  examination  of  so  much  ot  the  river  as  lies  from  Hocking- 
port  up  to  Coolville,  a  distance  of  5  miles.  The  supposition  is  that  by  a  small  expendi- 
tore  of  money  the  overhanging  trees  may  be  removed,  logs  taken  out,  a  small  amount 
of  dred^ng  aone.  and  it  may  be  the  removal  of  one  rock  caUed,  as  I  recollect  it,'<  The 
Old  White  Horse,''  lying  about  half  way  from  Coolville  to  Hockingport.  It  is  believed 
that  with  this  amount  of  expenditure  by  the  Qovernment  the  small  packets  plying 
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between  Parke^bargh,  Pomroy,  and  GaUipolis  may,  daring  a  good  portion  of  the  sea- 
son, turn  np  Hockiug  that  short  distance  and  carry  away  products  trom  a  large  flour- 
ing mill,  now  destroyed,  but  being  rapidly  rebuilt. 
Very  respectfully,  your  obedient  servant, 

C.  H.  Grosvknor. 

Lansing  H.  Beach, 

Lieutenant  of  Engineers, 


LETTER  OP  IRA  B.  HUNTINGTON. 

/  Hockingport,  Ohio,  October  31,  1887. 

Sir  :  Yours  receired  some  time  ago  in  regard  to  slaokwaternaTigation  of  the  Hock- 
ing River.  At  the  present  time  there  is  shipped  from  CoolviUe,  5  miles  np,  100  bar- 
rels flour  per  day,  200  to  300  bushels  feed,  and ,  I  think,  75,000  to  100,000  bushels  wheat, 
and  about  the  same  of  com  would  come  out  of  the  river  yearly.  General  merchandise, 
150,000  per  year  in  Coolville.  As  to  the  amount  of  ooal  that  would  come  out  I  can 
not  make  any  estimate,  but  a  vast  amount. 

Colonel,  the  general  commerce  of  the  Hocking  Valley  is  immense,  and  would  be  in- 
creased to  a  large  extent  if  we  had  the  &cility  of  water  transportation.  Fruit,  wool, 
etc.,  is  raised  up  the  river  in  large  quantities,  also  lumber,  tan  bark,  etc.  Col.  C.  H. 
Grosvenor,  our  Congressman,  can  give  you  an  idea  of  what  the  commerce  is. 

Our  country  is  all  in  hopes  the  matter  will  be  pushed  forward,  and  the  work  will 
be  commenced.    I  was  away  from  home  when  your  letter  came. 

Hoping  to  hear  from  you  again, 
I  am  yours,  etc., 

Ira  B.  Huntingtok. 

Col.  W.  E.  Ml^RRILL, 

Corps  of  Engineers, 
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QIPEOVEMENT  OF  THE  FALLS  OF  THE  OHIO  AND  OPERATING  AND  CARE 
OP  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT  OF  WA- 
BASH RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  TRADEWATER  RIVER, 
KENTUCKY. 


REPORT  OF  MAJOB  AMOS  STICKNEY,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  EyDING  JUNE  30,  186d,  JFITB 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Falls  of  the  Ohio,  Loaisville,  Ken- 
tucky. 

3.  Indiana  Chaxe,  Falls  of  the  Ohio  River. 

3.  Operating  and  care  of  the  Loaisviile 
and  Portland  Canal. 


4.  Wabash  River,  Indiana  and  Illinois. 

5.  White  River,  Indiana. 

6.  Improvement   of   Tradewater   River, 

Kentucky. 


United  States  Engineer  Office, 

Louisville^  Ky.^  July  9,  1888. 
General  :  I  have  tbo  honor  to  transmit  herewith  the  annaal  re- 
ports OQ  the  works  under  my  charge  for  the  fiscal  year  ehding  Jane  30, 
1888. 

I  was  assisted  by  First  Lieat.  E.  J.  Spencer,  Corps  of  Engineers,  U. 
8.  Army,  until  August  19, 1887,  and  by  Second  Lieut.  William  L.  I^bert, 
Corps  of  Engineers,  U.  S.  Army,  until  April  17, 1888. 
Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 


The  Cheep  op  Engineers,  U.  S.  A. 


Major  of  Engineer fi^ 


CCi. 


IMPROVEMENT  OP  THE  FALLS  OP  THE  OHIO   RIVER  AT   LOUISVILLE, 

KENTUCKY. 

ENLARGEMENT  OF  UPPER  PORTION  OP  LOUISVILLE  AND  PORTLAND 

CANAL. 

This  work  has  been  carried  on  during  the  year  under  three  contracts; 
two  for  excavation  and  one  for  building  wall  None  of  the  work  bas 
progressed  as  rapidly  as  it  should,  and  the  time  of  all  of  ^'be  contracts 
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has  been  extended.  It  is  hoped  that  all  of  the  work  under  contract 
will  be  completed  by  the  3l8t  of  December  of  this  year. 

The  report  of  Mr.  G.  W.  Shaw,  assistant  engineer,  is  appended  and 
exhibits  the  amonnt  of  work  done. 

It  is  proposed  to  modify  some  of  the  details  of  the  present  plan  of 
this  work,  without  increasing  the  original  estimated  cost.  The  modifi- 
cation consists  in  lengthening  the  dam  extending  from  the  new  canal 
wall  north  and  ea«t,  and  making  a  part  of  it  of  masonry  with  a  number 
of  large  openings  with  bear  traps  and  the  remainder  of  concrete,  in- 
>stead  of  crib- work,  to  be  as  shown  on  plan  submitted  to  the  Chief  of 
Engineers,  U.  S.  Army,  June  30, 1888. 

The  object  of  this  modification  is  to  provide  means  of  keeping  the 
harbor  clear  of  mud,  and  to  properly  connect  this  work  with  the  pro- 
posed work  for  improvement  of  the  Indiana  chute.  It  is  also  proposed 
to  slightly  modify  the  shape  of  the  enlargement  of  the  canal  below  the 
bridge  to  make  an  easier  passage  for  boats. 

ENLARGING  BASIN  OF  CANAL. 

This  work,  commenced  in  January,  1887,  by  the  contractors,  Oleason 
&  Gosnell,  has  progressed  slowly  during  the  year,  it  being  found  nec- 
essary to  make  two  extensions  of  the  time  for  completing  the  work, 
which  is  now  August  31, 1888. 

The  shops  and  other  buildings  which  had  to  be  moved  to  make  room 
for  the  enlargement  of  basin  have  all,  with  one  exception,  been  placed 
in  their  new  positions,  and  all  of  the  shop  buildings  raised  to  conform 
to  the  new  grade  of  the  canal  grounds  and  put  in  working  order. 

The  swinging  bridge  over  the  old  locks  was  moved  so  as  to  place  the 
pivot  on  the  north  side  and  give  room  for  the  slopes  near  the  dry-dock. 

The  report  of  Mr.  J.  P.  Olaybrook,  assistant  superintendent,  is  ap- 
pended. 

The  commercial  statistics  will  be  found  in  the  report  of  the  operations 
Df  the  Louisville  and  Portland  canal. 

Money  statement 

July  ],  1837,  amonut  available $280, 922. 11 

July  1,  1888,  amount  expended  during  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1,  1887 1103,189.71 

July  1,  1888,  outstanding  liabilities 19,236.94 

July  1, 1888,  amount  covered  by  existing  contracts 140, 048. 4 L 

262,475.06 

July  1,  1888,  balance  available 18,447.05 

Amount  appropriated  by  act  of  August  11,  1888 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 168,447.05 

(Amount  (estimated)  required  for  completion  of  existing  project,  includ- 
ing enlargement  of  canal  baHin 855,3^3.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  370, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act  or  1866  and  1867. 


report  of  mr.  granville  w.  shaw,  assistant  rnginbbr. 

United  States  Engineer  Office, 

Loui9V%Uej  Ky.,  June  30,  1888. 
Major  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  improv- 
ing the  falls  of  the  Ohio  River  at  Louisville,  Kv.,  for  the  fiscal  year  endiifg  Jane  30, 

1888. 
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The  present  project  is  the  enlargement  of  the  npper  end  of  the  Lonisville  and  Port- 
land Canal,  which  is  being  execnted  in  accordance  with  the  plans  recommended  by 
Lieat.  Col.  William  E.  Merrill,  Corps  of  Engineers,  in  his  aunnal  report  for  ldti3,  with 
some  modifications  snggested  in  hfs  report  for  1685. 

The  work  consists  in  the  removal  of  earth,  loose  rock,  solid  rock,  and  an  old  stone 
wall  and  the  construction  of  a  new  canal  wall  along  the  northern  limit  of  the  pro- 
posed enlargement.  It  has  been  carried  on  nnder  fonr  contracts,  viz :  With  George  W. 
Lewis,  for  excavation  and  removal  of  old  river  wall  on  the  lower  section  ;  with  John 
MoUoj,  for  excavation  and  removal  of  old  river  wall  on  the  middle  section ;  with 
Gleason  &  Gosnell,  for  solid-rock  excavation  on  the  npper  section,  and  with  th^ 
Salem  Stone  and  Lime  Company  for  constructing  the  new  canal  wall. 

The  contracts  with  Lewis  and  Molloy  were  execnted  July  1,  1885,  the  work  to  b& 
completed  by  December  31,  1886.  The  lower  section,  Greorge  W.  Lewis  contractor, 
was  finished  to  grade  November  24,  1886. 

Two  supplemental  contracts  have  been  execnted  with  John  Molloy,  by  which  tbo 
date  for  completion  has  been  extended  to  December  31,  1887,  and  December  31,  1888, 
respectively.  The  original  contract  with  Gleason  <&  Gosnell  ibr  the  npper  section 
was  execnted  Angnst  4,  1885,  with  the  provision  that  the  work  was  to  be  completed 
December  31,  1886.  The  time  for  completion  has  been  twice  extended,  and  is  now 
December  31,  1888.  The  contract  with  the  Salem  Stone  and  Lime  Company  for  the 
coDstmctioQ  of  the  new  canal  wall  was  executed  January  15,  1887.  The  time  for 
completing  the  work  has  been  extended  from  December  31,  1887,  to  October  31,  1888. 

Work  on  the  middle  section,  John  Molloy  contractor,  was  begun  on  the  20th  of 
ila.T)  1887,  and  continued  nntil  the  19th  December  following.  The  earth  and  loose- 
rock  excavation  and  removal  of  old  river  wall  have  been  completed,  except  so  much 
of  the  earth  as  the  contractor  has  used  for  a  dam  aronnd  the  upper  end  of  his  work. 
AboQt  77  per  cent,  of  the  solid-rock  excavation  had  been  completed  on  Jnne  30,  1888. 

On  the  upper  section  Gleason  &  Gosnell  contractors,  work  was  begun  July  1, 1887,. 
and  continned  nntil  the  1st  of  December.  There  were  no  interruptions  by  high 
^ater  and  the  season  was  a  remarkably  favorable  one  for  the  work.  About  32  per 
cent,  of  the  rock  excavation  has  been  completed  to  grade. 

,Tbe  Salem  Stone  and  Lime  Company,  contractors  for  the  new  canal  wall,  closed 
work  for  the  season,  by  reason  of  severe  weather  and  danger  of  high  water,  on  the 
last  day  of  November,  1887.  The  foundation  courses  for  the  entire  wall  have  been  laid 
and  about  one-half  of  the  wall  completed. 

The  approximate  quantities  to  be  removed  on  the  npper,  middle,  and  lower  sectiona 
and  the  amount  of  masonry  in  the  new  canal  wall,  were  estimated  as  follows : 


Materials. 


Hftrth  excavation 

Solid-rock  excavation.. 
Loo«e-rock  excavation . 

I>ry  wall  removed 

Xew  canal  wall 


Salem  Stone 
and  Lime 
Company. 


Oubie  yards. 


9,000 


Upper  sec- 
tion (Gleason 
&  Gosnell), 


Cubic  yards. 


110. 000 


Middle  sec* 
tion  <.rohn 
Molloy). 


Cyhicyatd$. 

04,461 

46.410 

1,500 

4,152 


Lower  sec- 
tion (George 
W.  Lewis). 


Cubic  yards, 

103. 356^ 

37, 402 

50<V 

5,413 


The  following  quantities  of  excavation  had  been  removed  from  the  npper,  middle,, 
and  lower  sections,  and  masonry  laid  in  new  canal  wall,  on  June  30,  1888 : 


Materials. 


Ejnh  excavation 

S>liUroek  excavation.. 
Loo»e.rock  excavation . 
Dry  wmX\  removed  .... 
iUwonry 


Upper  sec- 
tion (Gleason 
6c  Gosnell), 


Cubic  yard*. 


35. 435. 22 


Middle  sec- 
tion (John 
Molloy). 


Cubic  yards. 
73, 085.  50 
35.  O.'U.  77 
4  868  a-i 
11,830  89 


Lower  sec- 
tion (George 
W.  Lewis). 


Cubic  yard*. 
80.  649. 13 
;ji,  897. 16 
8;  813. -J  1 
9.  9-»J.  5U 


■| 


Canal  wall 

(Salem  Stone 

and  Lime 

Company). 

Cubic  yardn. 


■\ 


.5,  612.  h6 
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The  following  shows  the  amonnt  of  materials  excavated  and  masonry  laid  in  the 
Dew  canal  wall  during  the  fiscal  year  ending  June  30,  1888  : 


Materials. 

Upper  aeo- 

Uon  (GleaMn 

dtGosneU). 

Middle  sec 
tlon  (Joho 
MoUoy). 

Canal  waU 

(Salem  Stoao 

and  Lime 

Company). 

Sarth excavatioa.. 

Oubieyardt. 

OubUyard*. 

9.185.5 

29.89t.81 

195 

1.908.40 

Outriey^rdi. 

8oUd«rook  ©xcavation 

19.98&88 

ZiOoaA>rook  Azoavation  ..........^. ..........  .............. 

Drv  wall  removed 

Maoonry 

4,962.04 

Note.— Lower  seotion  (George  W.  Lewis)  completed. 
Very  respectfully,  your  obedient  servant, 


Maj.  Amos  Stickxey, 

Corps  of  Engineers^  U.  8,  A. 


Granville  W.  Shaw, 

A89i$tani  Engineer. 


BEPORT   OF   MR.    J.    P. 


CLATBROOE,  ASSISTANT    6UPER1XTENDENT    LOCISVILLB   AND 
PORTLAND  CANAL. 


United  States  Louisville  and  Portland  Canal  Office, 

Louisville,  Ky,,  July  2, 1888. 

Sir:  On  ''enlarging  the  basin  of  the  Louisville  and  Portland  Canal  at  the  head  of 
the  locks.''  I  have  the  honor  to  report  that  the  contractors  for  earth  and  rock  esct- 
vation  Messrs.  Gleason  &,  €k)snell,  have,  for  the  year  ending  Jane  30,  1888.  exca- 
vated matenal  as  follows :  £arth  excavation,  42,549  cubic  yards ;  rock  excavatioo, 
3,234  cubic  yards.  The  report  for  the  year  ending  June  30, 1887,  shows  the  excava- 
tion on  the  same  work  for  that  year  to  be :  Earth  excavation,  66,246  cubic  yards ; 
rock  excavation,  341  cubic  yards;  total  earth  excavation,  108,71^  cubic  yards;  total 
rock  excavation,  3,575  cubic  yards. 

The  contractors  have  on  the  work  two  boilers,  three  hoisters,  twelve  cars,  and  four 
carts. 

During  the  ^ear  the  blacksmith-shop,  the  canal  warehouse,  the  engine  and  boiler- 
house,  and  tte  iron  machine-shop  have  been  lifted  to  a  height  to  correspond  with  the 
new  grade  of  the  ^rounds  between  the  old  locks  and  the  new,  and  supported  on  brick 
pillars  built  on  solid  flronnd.  The  ground  under  and  around  the  houses  has  beeu 
tilled,  and  the  houses  fitted  up  for  use. 

The  wood  machine-shop  (planing-mill)  has  been  rebuilt,  and  the  framing-shed  has 
been  moved  into  its  final  position.  All  the  old  shafting  has  been  put  in,  and  where 
rendered  necessary  by  the  changed  positions  of  shop  buildings  new  shafting  has  been 

eurchased  and  put  up.  The  shops,  warehouse,  framing-shed,  and  boiler  and  englDe 
onse  have  all  been  turned  over  to  the  superintendent  of  the  canal. 
A  new  foundation  for  the  spider  carrying  the  pivot  and  the  circle  of  the  swiog- 
bridge  over  the  old  locks  has  been  built  on  the  north  side  and  the  bridge  moved  across 
the  locks  and  pivoted  on  the  north  side.  After  the  bridge  was  moved  it  was  a^osted, 
so  as  mach  as  possible,  to  take  out  the  twist  in  the  floor  and  the  lateral  bend  in  the 
trusses.    Also  the  bottom  timbers  of  the  gallows-frames  were  trussed. 

New  approaches  to  the  bridge  on  both  the  north  and  the  south  sides  have  been 
bnilt. 

The  engineer's  tool-house  has  not  yet  been  moved  into  its  final  position,  the  con- 
tractors' boiler,  engines,  and  hoisters  being  in  the  way. 
Very  respectfully,  your  obedient  servant, 

J.  P.  Clatbbook, 
AseUtant  Superintendent 

MiJ.  Amos  Stickney, 

Corps  of  Engineers,  U.  8,  A, 
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CC2. 
IMPROVEMENT  OF  THE  INDIANA  CHUTE,  PALLS  OF  THE  OHIO  RIVER. 

The  work  of  the  past  season  has  been  directed  mainly  to  the  removal 
of  a  large  part  of  what  is  known  as  the  left-hand  reef,  lying  between 
the  cross-dam  and  the  railroad  bridge,  and  repairs  to  cross-dam.  The 
season  was  nnusnally  favorable  and  a  great  deal  of  effective  work  was 
done,  which  resulted  in  widening  and  straightening  the  channel  and 
patting  the  cross-dam  in  good  condition.  The  project  for  the  improve- 
ment of  this  channel  was  general  in  its  natnre,  and  contemplated  the 
excavation  of  rock  and  construction  of  dikes  as  might  be  found  neces- 
sary for  the  safety  of  navigation,  efforts  being  directed  to  the  making 
of  a  safe  channel  over  the  falls  for  use  when  the  canal  was  inoperative 
by  reason  of  high  water. 

During  the  past  two  years  much  attention  has  been  given  to  the  study 
of  this  part  of  the  falls,  with  a  view  of  increasing  the  usefulness  of  the 
Indiana  channel,  and  gr^tly  benefiting  the  passing  commerce  by  mak- 
ing the  channel  navigable  at  a  lower  stage  of  the  river.  A  definite  proj- 
ect for  the  continuation  of  the  work  was  submitted  to  the  Chief  of 
Engineers  June  30, 1888. 

The  report  of  Assistant  Engineer  G.  W.  Shaw,  under  whose  supervis- 
ion the  work  of  the  past  season  was  performed,  is  appended. 

.The  commercial  statistics  will  be  found  in  that  part  of  the  report  re- 
lating to  the  Louisville  and  Portland  Canal. 

Money  statement. 

Jnly  1, 1887,  amount  available - $19,773.96 

Jalj  L  1888,  amoant  expended  dnring  fiscal  year,  ezclosive  of 

liabilities  outstanding  Jnly  1.  1887 $10,350. 02 

July  1,1888,  outstanding  liabilities 11.50 

10,301,52 

July  1,  1'888,  balance  available 9,412.44 

Aoiountappropriatedby  act  of  August  11,  1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 24 , 4 12. 44 

{Amount  (estimated)  required  for  completion  of  existing  project 115, 000. 00 
Amount  that  can  be  proa  tab  l^  expended  in  fiscal  year  ending  J  une  30, 1890  100,  OOU.  00 
Submitted  In  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


KSPOBT   OF  MR.   ORANVILLB  W.   SHAW,  ASSISTANT  BNGIXBBR. 

UiOTBD  States  Enoinebr  Officb, 

Lauiivillef  Ky.,  June  30,  183a 

Major:  I  have  the  honor  to  submit  the  foUowing  report  of  operations  on  Indiana 
Chute,  Falls  of  the  Ohio  River,  for  the  fiscal  year  ending  June  30,  1888 : 

The  present  project  has  in  view  the  removal  of  projecting  rooks  and  reefs  in  the 
Indiana  Ob  ute,  so  as  to  make  a  channel  400  feet  wide  from  the  eross-dam  to  the  rail- 
road bridge.  The  work  of  previous  seasons  has  been  mainly  devoted  to  the  removal 
of  the  right-hand  reef  and  adjacent  points. 

After  an  inspection  of  the  channel  on  September  16,  1887,  it  was  determined  to  de- 
vote this  season  to  the  removal  of  a  long,  irregular  mass  of  projecting  rocks  on  the 
south  side  of  the  chute,  known  as  the  left-hand  reef.  A  barge  was  located  at  the 
hesdof  thereof  on  September  24,  on  which  were  constructed  a  number  of  cribs,  to  be 
iMsd  as  a  breakwater.  These  cribs  were  lowered  from  the  barge,  filled  with  stone, 
•nd  sheeted  so  that  drilling  was  begun  on  the  27  th.  WTork  was  vigorously  prosecuted, 
Aod  by  the  middle  of  November  the  projecting  points  had  been  removed  from  the  en- 
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+ire  reef,  which  covered  a  space  aboat  1»200  feet  Ion?  by  from  39  to  121  feet  wMe.  In 
Addition,  a  namber  of  high  points  in  the  channel  and  on  the  rii^ht-hand  reef  were 
fonnd  and  removed,  as  will  be  seen  by  the  accompanying  plan.  Work  was  suspe  Dded 
for  the  season  by  reason  of  high  water  on  November  21,  1887. 

The  effect  of  this  work  on  navigation  has  been  to  increase  the  safe  channel  from 
150  to  2.50  feet  in  width,  and  to  materially  assist  the  passage  of  tows  and  veee»I«  bj 
straightening  and  deepening  a  very  crooked  and  daofferons  chute. 

A  force  of  carpenters  was  employed  in  repairing  the  cross-dam  and  the  gnidiDg- 
dike  on  the  north  side  of  the  canal.  With  the  work  done  last  season  it  is  expect^ 
that  the  cross-dam  will  need  very  little  repair  for  several  years. 

The  cost  of  the  work  for  the  season  was  $10,361.52,  of  which  $8,373.39  were  ex- 
pended on  the  Indiana  Chnte  and  $1,988.13  on  repairs  of  the  dam  and  guiding-dike. 

The  Falls  gauges  were  read  daily  between  the  stages  of  7^  aud  Hi  feet  on  the  npper 
canal  gauge,  and  at  intervals  of  one-half  foot  above.  Descending  vessels  used  the 
Falls  126  days,  and  ascending  vessels  29  days.  During  this  time  1,875  vessels  passed, 
represeuting  a  total  undertonnage  of  1,000,467  tons,  and  carrying  10,720,800  bnsheUof 
coal,  besides  a  large  amount  of  miscellaneous  merchandise. 
Very  respectfully,  your  obedient  servant, 

Granville  W.  Shaw, 

Maj.  Amos  Sticknby,  A^nUtant  Engineer. 

Corps  of  Engineers,  U,  S,  A. 


C  C3. 

OPERATING  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAL. 

The  caual  was  openeil  for  the  passage  of  commerce  during  the  eDtire 
year,  with  the  exception  of  twenty  days.  It  was  closed  eighteen  days 
on  account  of  high  water,  and  two  days  by  ice.  No  accident  or  delay 
of  consequence  has  occurred,  except  such  delay  as  was  occasioned  by 
the  limit  of  capacity  of  lockage  when  a  number  of  coal  tows  arrived 
together.  Necessary  minor  repairs  have  been  made  to  lock  machinery, 
buildings,  fences,  bridges,  dredges,  scows,  etc.  A  new  winding-drum 
was  attached  to  engine  at  middle  gates,  on  the  south  side  of  locks,  to 
pull  boati)  in  and  out  of  locks,  and  relieve  the  boiler  on  the  north  side, 
which  furnishes  steam  for  the  electric-light  engine.  , 

The  shops  and  other  buildings  which  had  to  be  moved  on  account  of 
the  enlargement  of  the  basin  are  all  in  place  and  fitted  up  for  their 
uses,  with  the  exception  of  one  store-house. 

A  considerable  portion  of  the  large  deposit  of  mud  on  the  old  canal 
walls  and  berms  has  been  removed,  and  the  slopes  are  l>eing  made  to 
conform  to  the  new  condition  of  the  grounds  between  the  old  and  new 
lociis,  arising  from  the  raising  of  their  level,  with  the  material  from  the 
basin  enlargement.  The  tow-boat  was  docked  and  hog  chains  put  on 
her,  as  it  was  found  that  the  longitudinal  steel  bulkheads  did  not  keep 
her  in  shape. 

The  water-pipe  connected  with  the  force-pump  on  north  side  of  locks 
has  been  extended  to  the  shops  as  a  means  of  protection  in  case  of  fire. 

A  complete  new  set  of  chains  for  moving  the  gates  of  the  new  locks 
has  been  purchased,  and  most  of  the  chains  placed  on  the  gates. 

The  dreilging  during  the  year  has  been  less  than  usual  owing  to  dif- 
ficulty in  working  when  the  water  was  extremely  low ;  the  condition  of 
the  canal  in  this  respect,  however,  is  very  fair.  The  building  of  a  sec- 
ond new  dredge  has  been  postponed  from  year  to  year,  as  the  old  dre«l^e 
continued  to  do  its  work.  It  is  possible  that  a  necessity  will  arise  lor 
commencing  the  construction  of  this  new  dredge  during  the  cominjr 
year,  but  a  thorough  repair  of  the  old  one  will,  it  is  believed,  make  it 
serviceable  for  some  time  yet. 

The  two  new  mud  scows  estimated  for  last  year  have  not  been  built, 
owing  to  the  disarrangement  of  the  shops. 
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The  old  tow-boat  WalJcer  Moi^ris^  wbich  had  been  in  service  many 
years  on  the  canal,  was  sold  at  public  aaotion. 

Contract  has  been  entered  into  with  P,  H.  Sweeney  to  furnish  the 
material  and  build  the  revetment  on  the  lower  part  of  the  slopes  at 
the  new  locks.  It  is  expected  that  he  will  begin  the  work  in  a  few  days. 
New  guard-gates  at  both  old  and  new  locks  estimated  for  last  year 
were  not  built,  as  the  old  gates  continued  to  hold.  It  is  deemed  neces- 
sary to  provide  for  new  ones  during  the  coming  year. 

The  stone- wall  of  the  canal  and  the  face  of  the  rock  beneath,  as  left 
in  the  excavation,  contain  many  rough  and  jagged  points  which  are 
dangerous  to  passing  boats  and  should  be  removed.  The  channel  at 
the  lower  entrance  to  the  canal  should  be  excavated  to  give  the  same 
depth  of  water  as  there  is  on  the  lower  miter-sill,  that  is,  4.9  feet  at  the 
extreme  low  water  of  last  season.  In  1873  this  work  was  commenced, 
but  owing  to  a  rise  in  the  river  the  work  was  not  completed.  Owing  to 
the  rare  occurrence  of  extreme  low  water  no  great  inconvenience  was 
experienced  at  this  point  until  last  summer,  when  a  number  of  boats 
found  difficulty  in  passing,  and  on  one  occasion  the  new  locks  could 
not  be  entered  at  all. 

A  survey  has  been  made  of  this  part  of  the  channel  and  develops  the 
fact  that  excavation  is  needed  for  a  distance  of  1,300  feet  below  the  lock, 
and  to  provide  a  channel  150  feet  wide  would  require  the  removal  of 
8,471  cubic  yards  of  rock.  This  excavation  should  eventually  be  made, 
bat  for  present  needs  it  is  deemed  sufficient  to  excavate  the  area  which 
has  a  less  depth  than  3  feet,  and  for  a  channel  100  feet  wide.  This 
would  necessitate  working  over  a  length  of  about  300  feet,  and  require 
the  removal  of  about  2,400  cubic  yards.  Estimating  the  cost  at  $8  per 
yard,  the  sum  of  $19,200  would  be  required. 

The  supply  of  water  for  the  use  of  the  employes  of  the  canal  is  quite 
a  serious  question.  The  canal  water  is  utterly  unfit  for  use,  and  much 
objection  is  made  to  the  river  water  on  account  of  the  drainage  of  the 
cities  of  Louisville  and  Jeffersonville. 

The  superintendent  of  the  canal  submits  an  estimate  of  $2,000  for  ex- 
tension of  pipes  of  the  city  water- works  to  the  locks,  and  this  is  proba- 
bly the  best  solution  of  the  question. 

The  enlarging  of  the  basin  of  the  canal  is  being  prosecuted  with  funds 
derived  from  the  appropriation  for  improvement  of  the  Falls  of  the  Ohio 
River,  and  the  Work  will  be  embraced  in  the  report  for  that  improve- 
ment. 

The  usual  tables  of  expenditures  and  of  commerce,  and  the  report  of 
Mr.  Thomas  H.  Taylor,  superintendent  of  the  canal,  are  appended. 

The  estimate  for  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30, 1889,  Is  as  follows: 


Items. 

Amoant. 

Items. 

Amoant. 

^^t*CTltT  paT-rollii .  >  m  T  .........■.....•■>.> 

$31,660 
5,000 
5,000 
5,000 
8,000 
8,000 
2.345 
6,000 

Two  Dew mnd-soows 

$4,000 
1,000 

SxStaKr  ™.iiii"r/////.....!.... 

Work,  dressing  oanal  wall 

0«iMnl  renaira  .......................... 

Exoavation  of  ohaonel.  lower  entrance 
Extension  of  city  water  pipes  to  locks. 
Contincenoies  .....................  .. 

10,200 

2,000 

Renirofolddredffe  ..' 

5,000 

Xaw  g  liATii  .irfc>«>a.  nAW  lonlrfi 

Total 

N«v  |rs]irf|.2atM,  old  lookiir  .r-r--* , 

300,105 

KeTetment  of  slopes  above  look  walls  . . . 

It  will  be  observed  that  $20,345  of  this  estimate  are  for  items  which 
appeared  in  last  year's  estimate,  viz,  guard-gates,  paving-slopes,  and 
ENG  88 109 
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SCOWS ;  and  that  the  cost  of  operating  the  canal  during  the  past  year 
was  correspondingly  less  than  the  estimate. 

Financial  eiaitment  far  the  fiscal  year  ending  June  30, 1683,  operating  and  care  of  Levis- 
ville  and  Portland  Canal,  Et-ntucky, 


Beceiptt. 

Amount. 

$1,525.00 
704.61 
155.00 
97.50 
12.50 

Expenditnret. 

AnwosL 

Auction  sale................ 

OflSco  and  ffeneral  administration 

Canal  and  look« 

$12,62«.M 

Dry-dock 

25,197.ft$ 

Drediriiiir 

Dredicinif 

15,7M.M 

Kent           .      ...::;:;... 

Total 

I'ufuping 

53,439.13 

Total ." 

2. 494. 6  L 

Statement  ehowing  cost  of  parsing  boate  and  freight  through  the  Louieville  and  PortUni 
Canal  for  the  fiscal  year  ending  June  30, 1888,  including  all  expenditures. 

PerlooVage $Su40 

Par  boat 4.00 

Per  ton Oil 

Detailed  statement  of  expenditures,  operating  and  care  of  Louisville  and  Portland  Canal,  for 
the  fiscal  year  ending  June  30,  18«8. 


Dote. 

Oi&oe  and  general  adminiatration. 

Canal  and  locks. 

Salaries. 

Sappliea. 

Mitcellar 
neona. 

Total 

Labor. 

Sappliea. 

Bepairs. 

TMaL 

1887. 
Jnjy 

$920.00 
860.00 
796.00 
980.00 
796.00 
860.00 

795.00 
980.00 
855.00 
1,015.00 
860.00 
844.60 

$49.08 
46.48 
17.24 
9.78 
17.80 
49.99 

41.46 
44.81 

6.08 
26.80 

4.30 
20.03 

$117.32 
110.64 
124.04 
135.94 
122.69 
09.27 

144.43 
81.92 
172.32 
114.24 
261.83 
217.35 

$1,086.40 

1.007.12 

936.28 

1,125.72 

936.49 

969.26 

980.89 
1,106.23 
1,033.40 
1,155.54 
1, 106. 13 
1,081.88 

$1,255.00 
1,255.00 
1,166.00 
1.255.00 
1.255.00 
1,265.00 

1.260.00 
1,260.00 
1,260.00 
1,260.00 
1,260.00 
1,200.00 

$128.15 
93.00 
203.07 
165.39 
202.18 
330.97 

176.04 
206.86 
208.85 
171.00 
167.00 
169.13 

$397.41 
181.16 
309.36 
1,043.05 
61L72 
162.33 

997.73 
396.18 
937.26 
911.96 
966.69 
993.05 

$1,780.5$ 

Ansoat ............ 

1^539.14 

September 

L  767. 43 

October 

2.463.44 

Ifovember 

L968.0I 

December 

1.738.30 

1888. 
Jannary  ........... 

2.433.77 

Febmary....^ 

March... 

hmiM 

2,49111 

Aoril 

2. 941 91 

fiSy.:...;::;;:...; 

2,8t3.» 

Jane. .............. 

3.4211)^ 

Total 

10,529.60 

332.86 

1,661.99 

12,524.34 

15,090.00 

2,810.13 

7,779.86 

25,197.» 

Date 

Dredging. 

Labor. 

Sopplies. 

Bepairs. 

TotaL 

Aggregate 

1887. 

July         

$875.00 
875.00 
875.00 
875.00 
875.00 
875.00 

875.00 
875.00 
876.00 
875.00 
875.00 
875.00 

$648.00 
824.00 
246.82 
335.10 
171.72 
390.27 

230.65 
802.05 
276.00 
278.94 
322.88 
185.47 

r277.91 
720.16 
72.47 
70.74 
110.93 
47.19 

86.27 
66.29 
62.66 
53.82 
26.23 
12.44 

$1,700.91 
1,919.16 
1,194.29 
1.280.84 
1,167.65 
1,812.46 

1,191.82 
1,283.84 
1,213.66 
1.207.76 
1,228.11 
1,072.91 

$4.667.r 

AUgnat 

4^456.44 

SoDLambar       .........   ....«■...•«•.....• 

8s  898.  <^' 

October 

4, 870.  On 

XoVember 

4. 061  #4 

D^ember     .«,,«,,........••..••••.••..- 

4,030.tt: 

1888.            * 

4,6«.4( 

February  •.....••.•••.>•••.*.••.•>•«-••. - 

i.20Le 

March  

4^74ir 

Anril 

?  706.1' 

mSv  .:;:::::"!"*"  Ill  . 

4.721»^ 

Jane.. .............-.> ............>.-.... 

4,57ir 

Total 

10,500.00 

3,610.80 

1,596.01 

15,706.81 

53,429.1; 
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Money  statement. 

July  1,1887,  amount  available $34,86:^.97 

Allotment  from  amount  appropriated  by  act  of  July  5,  1884 77, 605. 00 

11-2,668.97 
Jaly  1, 1888,  amount  expended  during  fiscal  year,  exclosive  of 

liabilities  ontstanding  July  1,  1887 $48, 809. 25 

July  1, 1888,  outstanding  liabilities 4,646.51 

Julyl,  1888,  dropped,  not  drawn 58,566.00 

112,020.76 

Jalyl,  1^8,  balance  available 648.21 


Ahiruct  of  proposals  for  stone  revetment  received  in  response  to  the  attached  advertise- 
mnt  dated  April  25,  1888,  and  opened  May  26,  18^,  hy  Maj,  Amos  Stickney,  Corps  of 
Engineers y  U,8,  A, 


Ifo. 


Names  of  bidden. 


PhilUp  DoDohae 

Boderick  Mmokenxio 

O.D.  Hamilton 

William  F.  Shanks... 

Patrick  H.  Sweeney , 

Joseph  Nevin .« 


Face  atone, 

1,400  cubic 

yards  (more 


$4.85 
4.48 

2.60 

0.15 

2.22 

1.90 


Backing, 
700  cubic 
yards  (more 


or  less),  per  or  less),  per 
cubic yaid.  cubic yaid. 


hnn3?L''J«' Total  coat 
buUdingre         ..^^ 
vetment  ^^iww 

ner  aonjirft        square 


$0.90 
1.15 
1.10 
1.40 
1.10 
74J 
1.10 
1.50 


C      1.10  J 

{      1.40  \\ 

1.10 

{      l.iO  { 


$0.38 
.50 


.45 
.50 
.39^ 
.74 


$8,040 
9,317 
0,210 
0,420 

11,380 
5.209 
5, 528 
0,670 


Remarks. 


Gravel. 
Bock. 

♦Gravel.  \ 
*Kook.     } 


♦Recommended  for  acceptance. 


Aht(tract  of  proposals  for  paints,  oils,  etc.,  received  in  response  to  the  attached  advertisement 
dated  May  9,  and  opened  June  9,  1888,  by  Maj,  Amos  Stickney,  Corps  of  Engineers, 
•  ^  8,  A, 


Descriptien  of  articles. 


Num- 

Lj^l^l  Unit  of  quan- 
i(more,  ^.^ 

or  "^■'' 

loss). 


LBidofW.W.nite 
&  Co. 


globes,  Uintem,  tubular  W .  - . . 

Oraue,axlo 

Idatetiw,  tubular  W 

I^  white,  in  oil 

OU,  blade  anbricatln?) 

OiU cylinder,  BelVa  cylinder. . . 
Oil,  headlight  175P,  coal 

01}  laid.  wXenii;  !".'-*."!;; 

00,  linseed,  boiled 

Oil  Inbrlcating.  XXX  sperm, 
^  engine. 

Paint,  oxide  of  iron,  R.M 

Paper,  sand,  seat 

Patty 

Torpeniine 


24 

12 

12 

300 

150 

30 

20 

10 

250 

60 

50 

50 
10 
20 
10 


Number  . 
Boxes  . . . 
Number  . 
Pounds . . 
Gallons . . 
..  do... 
..do.  .. 
Barrels . . 
Gallons . . 
...do.... 
...do.... 


Ccts.perlb 

11  cts.  per  gall .. 

$1  per  gall 

15^  cts.  per  gall . 

$0.75  per  bbl 

65  cts.  per  gall  .. 
59  cts.  per  gall . . 
35  cts.  per  gall . . 


...do 

Quires 

Pounds : 

Gallons I  45  cts.  per  gall  . 


2.  Bid  of  Peaslee,  Gaul- 
ber  &  Co. 


10  cts.  each. 

5  cts.  x>er  box.  * 

CO  cts.  each. 

5"^  cts.  per  lb. 

13  cts.  per  gall,  by  bbl.t 

90  eta  per  gaU. 

17  cts.  per  gall. 

13 J  cts.  per  bbL  by  bbl. 

02  cts.  per  gall,  by  bbl. 
59  eta.  per  gall. 

22  cts.  per  gall  by  bbl.  I 

56  cts.  per  gall  by  bbl.  ^ 
25  cts.  per  quire. 

3  cts.  per  lb. 
45  ots.  per  gall. 


*Dlaaiond,  recommended  for  acceptance.       . _.  ^__ 

2»lwn.      :  If  less  than  barrel,  27  cents  per  gallon,  Peerless,  light  color, 
tents  per  gallon. 


t  Summer,  10  cents  per  gallon;  winter,  13  cents  per 
§  If  less  than  barrell.  00 
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Abstract  of  proposals  for  coal  received  in  response  to  the  attacked  advertisement  dated  ifsf 
9,  1888,  and  opened  Jnne  9,  1888,  by  MaJ,  Amos  SUoknejf,  Corps  of  Engineers,  U,  8,  A. 


No. 

Nmme  of  bidder. 

Kindofooal. 

Quantity  (more 
or  lest). 

Pric*. 

Boahelfi. 

Tons. 

Per  bushel,  Pertas. 

! 

*| 

Anitin  H.  Dagaa 

Best  Pittsburgh 

11,800 

900 

34,500 

""8 
8 

$0.11 

.11 

.00 

Secood  pool,  Pittobnrub .... 
Ohio  River  or  Kasawm.,... 
Aothraoite  egg 

17.5* 

Anthracite  nat 

7.9 

Total  coet .......  ^ 

$4.6£B 

*  Recommended  for  acceptance. 

Abstract  of  proposals  for  manilla  rope  received  in  response  to  the  attached  adtertisemai 
dated  *May  9,  1888,  and  opened  June  9  by  MaJ.  Amos  Stichney,  Corps  of  Enginem. 
U.  8.  A. 


Kind  of  rope. 


2.  BldofH. 

Nippeitft 

Co.  (per 

ponna.)' 


linch  diameter 

i-inch  diameter  — 

1  inch  diameter .... 
U  inches  diameter . 
]|  inches  diameter . 
if  inches  diameter . 

2  inches  diameter .. 


Total  cost.. 


^Keconmended  for  acceptance. 


Abstract  of  proposals  for  furnishing  and  delivering  forage  at  the  LouiiivUU  and  PorfW 
Canal  received  in  response  to  the  attached  advertisement  dated  May  9,  1888,  and  opem 
June  9,  1888,  by  Maj,  Amos  Stickney,  Corps  of  Engineers,  V,  8,  Army.  I 


Articles. 


Quantity 
(more  or  Icm). 


1.  Bid  of  George:  2.  Bid  of  R 1 
Becker.  Conner.* 


Hay,  timothy pounds.. 

Oats,  black bushels.. 

Straw,  wheat pounds.. 

B'^u,  middlings do — 


Total  cost.. 


10,  OCO  , 

300  I 
500  i 
600 


Cents, 
.95  , 

.40 
.35  I 

.85  I 


1 


$22L85  I 


$llU 


*  Recommended  for  acceptance. 

Abstract  of  proposals  for  ice  received  in  response  to  the  attached  advertisement  dnted  m 
9, 1888,  and  opened  June  9, 1888,  by  Maj»  Anws  Sttckney,  Corps  of  Engineers,  U^8.A.\ 


Delivered  to— 


507  West  Chestnut  street 

Branch  office.  Third  and  River  streets  . . 
Locks  of  Louisville  and  Portland  Canal . 


Total  cost . 


Quantity 

(more  or  less) 

daUy. 


Pounds. 


*  Recommended  for  acceptance. 
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ABSTRACTS  OF  CONTRACTS. 

Kamf:  Patrick  H.  Sweeney,  Date:  June  IC,  1888,  Purpose  and  consideration:  That 
the  aaid  Patrick  U.  8weeuey  shall  farnish  all  the  labor  and  material  necessary  for, 
aod  build  4,000  square  yards,  more  or  less,  of  a  stone  revetment  on  the  earthen  slopes 
al  the  locks  of  the  Louisville  and  Portland  Canal,  at  Louisville,  Ky.,  as  designated 
by  the  engineer  officer  in  charge.  That  the  said  Maj.  Amos  Stickney  shall  pay  the 
Slid  Patrick  H.  Sweeney  for  the  said  material  and  labor,  as  follows:  For  face  stone, 
$i,22  per  cubic  yards;  for  gravel  backing,  74^  cents  per  cubic  yard ;  for  building 
revetment,  39i  cents  per  square  yard. 

Name:  Austin  H.  Dugan.  Date:  June  22, 1888.  Purpose  and  consideration :  That  the 
said  Austin  H.  Dugan  shall  furnish  coal  for  use  on  the  Louisville  and  Portland  Canal 
aad  in  offices  at  Louisville,  Ky.,  for  the  tiscal  year  ending  June  30, 18d9,  as  follows: 
34,500  bushels,  more  or  less,  of  Ohio  River  or  Kanawha  coal ;  11,800  bushels,  more  or 
less,  of  the  b€«t  Pittsburgh  coal ;  900  bushels,  more  or  less,  of  second  pool  Pittsburgh 
coal ;  8  tons,  more  or  less,  of  anthracite  egg  coal ;  8  tons,  more  or  less,  of  anthracite 
nut  coal.  That  the  said  Major  Amos  Stickney  snail  pay  for  the  said  coal,  when  de- 
livered as  required,  at  the  following  rates,  viz :  For  the  Ohio  River  or  Kanawha  coal, 
9  cents  per  bushel ;  for  the  best  Pittsburgh  and  second  pool  Pittsburgh  coal,  11  cents 
per  bushel ;  for  anthracite  nut  an^  egg  coal,  |7.50  per  ton. 


REPORT  OF  MB.  THOMAS  H.  TAYLOR,  SUPERINTENDENT  OF  THE  OPERATIONS  OF  LOU- 
ISVILLE AND  PORTLAND  CANAL  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,   1888. 

Sir:  The  canal  was  open  and  in  operation  the  entire  year  with  the  exception  of 
twenty  days,  eighteen  of  which  was  caused  by  high  water  and  two  days  lost  by  ice. 

Although  the  river  was  extremely -low,  the  old  locks  were  only  used  to  pass  one 
steam-boat,  this  on  account  of  the  channel  being  deeper.  The  organization  of  the 
regular  force  of  the  canal  remains  as  heretofore,  with  the  addition  of  an  extra  man 
on  the  tow-boat  as  striker  or  assistant  engineer.  The  force  consists  of  1  superintend- 
ent,' 1  assistant  superintendent,  1  clerk,  1  traffic  manager,  2  messengers,  1  carpenter, 

1  pilot,  1  blacksmith,  1  first  lockmaster,  1  second  lockmaster,  1  engineer  of  tow-boat, 

2  engineers  of  dredges,  1  machinist,  3  engineers  of  locks,  8  lock  hands,  1  lock  watch- 
nuin,  2  dipper  tenders,  4  steam-boat  hands,  1  blacksmith  striker,  1  teamster,  1  striker, 
4  dredge  hands,  1  ()redge  watchman,  1  steam-boat  watchman,  and  1  bridge  tender. 

The  work  of  passing  vessels  through  the  canal  has  been  promptly  and  satisfactorily 
performed.  No  accident  or  dela^  worth  mentioning  has  occurred.  The  enlarging  of 
tbe  canal  basin  being  under  the  improvement  of  the  falls  of  the  Ohio,  a  report  of  this 
work  will  be  made  by  assistant  engineer  in  charge.  Owing  to  this  work,  that  of  the 
Louisville  and  Portland  Canal  has  been  smaller  than  it  would  have  otherwise  been. 
The  kitchen  of  residence  at  It^cks  has  been  repaired.  Covers  have  been  made  for 
well  holes  in  lock-walls.  The  mud  was  removed  from  the  walls  of  thtf  old  canal  that 
has  been  accumulating  for  several  years,  and  the  slopes  of  the  canal  commenced. 
The  tow-boat  Major  McKenzie  was  docked  and  hog  chains  put  on  her ;  5  new  wickets 
were  put  on  new  lock-gates,  a  number  of  check  posts  were  put  down  at  head  of  canal, 
a  new  coal-housd  for  blacksmith  shop  was  built  a^oining  shops.  New  boxing  was 
put  on  steam-pipes  on  south  side  of  canal,  and  on  north  side  from  boiler-house  tolo  wer 
engine-house.  The  steam-pipe  that  was  put  under  ground  from  boiler-house  to  up- 
per engine  was  taken  up  and  replaced  on  the  wall. 

The  shelter  house  on  old  canal  was  moved  nearer  to  the  locks.  The  thenard  shut- 
ters were  repaired.  All  the  buildings  of  the  Louisville  and  Portland  Canal  that  were 
moved  and  put  in  new  positions  were  repaired,  battoned,  and  are  no  .v  beiuff  white- 
washed. A  new  roof  was  put  on  store-house,  a  new  floor  put  down,  and  the  building 
thoroughly  repaired.  A  new  floor  was  placed  in  planlng-mill,  new  lifting-doors  hunp;, 
new  belting  put  on  machinery,  and  everything  put  in  thorough  repair ;  when  this 
bailding  was  moved  all  the  machinery,  etc.,  ha^  to  be  stored  until  the  house  was  r6- 
boilt.  The  mud-soows  have  all  been  docked,  calked,  and  repaired.  Anew  winding 
dram,  with  necessary  machinery,  has  been  attached  at  boiler-house  on  south  side  of 
new  canal,  to  relieve  the  one  on  north  side  at  night,  the  boiler  on  that  side  not  furnish- 
ing sufficient  steam  to  use  electric  light,  operate  the  gates,  and  work  winding  drum 
St  same  time.  A  hawser-box  was  built  for  tow-boat,  also  life-float<s  and  buoys  were 
nisde.  The  boat  has  been  repaired  by  the  hands  regularly  emploved  on  her.  Davits 
for  life-boat  have  been  made.  *  New  capstan  bars  have  been  made  for  guard-gates,  new 
looks.  A  new  dipper  handle  has  been  placed  on  Dredge  No.  1.  A  fence  has  ueen  built 
aioQnd  residence  of  bridge  tender,  at  Eighteenth  Street  Bridge.  Lattice- work  has  been 
built  around  pump-house  and  closet  at  the  office  of  caniu.  Three  drawing-boards 
were  made  for  use  at  United  States  Engineer  office.  New  coal-houses  were  built  for 
the  office  and  residence  at  locks.    A  new  boiler  has  been  pat  in  engine-house  of 
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planiii|c-mi11.  A  poroh  lias  been  built  in  rear  of  office  at  looks.  Floorini;  has  been 
Teceived,  sawed,  and  stacked,  ready  to  replace  wora-oat  flooring  across  bridge  at 
Eiehteenth  street. 

The  water-pipe  leading  from  steam  pnmp  north  side  of  locks,  from  boSler-honse  to 
top  of  slope,  has  been  extended  some  400  feet,  and  now  extends  beyond  the  shops. 
Hose  connections  have  been  attached  for  protection  in  case  of  fire,  also  barrels,  filled 
with  water,  have  been  placed  on  the  roofs  of  shops  for  same  pnrpose.  New  iron  check- 
posts  have  been  pnt  on  the  walls  of  new  locks  in  place  of  rotted  wooden  ones,  tbst 
have  been  removed.  New  chains  for  the  new*  lock-gates  have  been  received.  The 
old  chains  in  middle  and  lower  gates  have  been  removed,  and  new  ones  hnng.  The 
other  chains  will  be  hang  as  occasion  requires. 

The  balance  of  new  well- hole  frames  will  also  be  put  in  place.  The  road  fiom 
wooden  bridge,  new  canal,  has  been  laid  with  broken  stone  ana  limestone  screeniogB, 
and  the  road  on  north  side  of  locks  has  also  been  covered  with  screenings.  Dxedging 
this  year  has  been  less  than  last  year  on  acconnt  of  extreme  low  water  last  snmnier, 
which  prevented  the  tow-boat  and  dredges  firom  working  bat  little  in  the  canal.  a» 
they  draw  more  water  than  was  in  it  at  that  time.  The  iron  dredge  LommiUe 
worked  in  npper  end  of  canal  where  the  tow-boat  conld  get  to  the  scows  and  damp 
them.  Dredge  No.  1  at  basin  of  locks,  and  each  scow  had  to  be  passed  tbroagh  the 
old  canal  and  damped  by  hand^  taking  aboat  th^ee  hours  to  each  scow  load. 

During  the  coming  year  it  will  be  necessary  to  put  the  wooden  dredge  No.  1  in 
complete  repair,  as  there  is  danger  of  her  sinking  almost  at  any  time.  A  new  dredge 
should  be  bnilt  as  soon  as  possible.  Two  new  scows,  holding  about  60  cubic  yards 
each  should  be  built.  The  iron  dredge  LouUville  would  fill  one  of  them  in  abont 
same  time  No.  1  could  fill  one  of  those  holding  40  yards.  New  guard-gates  for  both  old 
and  new  locks  should  be  built  early  the  coming  year,  and  if  this  work  is  done  by  ti^ 
canal  force,  it  will  oe  necessary  to  set  up  new  launch-ways. 

The  public  road  leading  from  bridge  across  new  locks,  to  bridge  across  old  locks  and 
into  Shipptngport  will  have  to  be  made,  and  a  new  fence  built  around  grounds  of 
shops,  etc.  Little  repairs  will  be  required  on  Ihenard  shutters,  as  the  drift  and  ice 
has  during  this  year  injured  them  scarcely  any. 

The  concrete  on  lock- walls  will  reouire  repairing.  Water  should  be  brought  firom 
the  city  water- works  to  the  locks.  The  prospects  are  that  water  will  have  to  be 
hauled,  as  it  was  during  the  present  year.  The  contract  for  stone  revetment  at  new 
locks  has  been  let,  and  work  on  same  will  soon  bejKin.  This  work  wiU  require  an  ad- 
ditional force  of  laborers,  and  the  water  supply  m>m  cisterns  at  the  locks  is  abont 
exhausted.  The  water  in  the  river  at  this  point  containing  offal  from  the  cities  of 
Louisville  and  Jeffersonville  makes  it  unfit  for  drinking  purposes,  «nd  if  used  would 
likely  produce  sickness.  The  approaches  to  bridge  across  canal  at  Eighteenth  street 
will  nave  to  be  replaced  by  new  ones,  and  the  bridges  should  be  painted.  The  clerk 
of  the  canal,  Mr.  J.  B.  Quin,  has  compiled  a  complete  table  of  eacn  and  every  item  of 
commerce  passed  through  the  canal  and  falls  of  the  Ohio.  This  table  makes  a  val- 
uable addition  to  the  Annual  Report. 

The  stone  wall  of  canal  contains  a  great  many  rough  and  pointed  rocks,  dangerom 
to  passing  boats.   I  would  recommend  that  stone-cutters  be  put  to  work  dressing  diis 

The  old  tow-boat  Walker  Morris  was  condemned  and  sold  at  public  auction,  bring- 
ing $1,525.  Inclosed  with  this  report  will  be  found  approximate  estimates  for  the 
years  1889  and  1890.  Also  statement  of  receipts  of  Louisville  and  Portland  Canal 
anrinffthe  fiscal  year. 

V  ery  respectfully,  your  obedient  servant, 

Thos.  H.  Taylor, 
Superintendent  Louisville  and  Portland  CanaL 
Mi^.  Amos  8tickkbt, 

Corps  of  Engineers,  U.  S,  A. 


Analytical  table  showing  amount  a^d  cost  of  excavation  hy  dredges  during  the  fiscal  yeer 

ending  June  SO,  lti88. 


rime :  Days. 

Loet  by  high  water 8 

Lost  byioe 22 

LobtbySandaysandnatiOQAl  holi- 
days   54 

Loet  by  repairs 29 

Lost  by  ooal  rons 85 

At  work 217 


Total 366 

Work :  === 

CaUo  yards  exoarated , 104, 19S 

Per  day 480 


Cost: 

Salaries  for  tbe  year $1O,0OO.«> 

Bepairs  aod  sapplies  for  the  year,  ft,  206.  M 

Total 18^706.81 

Salaries,  per  day Kji 

Bepairs  aod  sapplies,  per  day  ....  IL49 

Cost  per  aotnal  working  day 9&SI 

Cost  per  cable  yard  excavated  ....••••  ,li 
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Detailed  statement  of  dredging  for  the  fiscal  year  ending  June  30^  1888. 


MoDth. 

1 

1 

o 

J 

1 

1 

i 

1 

1 
1 

1 

1 

a 

» 
M 

Jmty 

1887. 

26 
27 
26 
26 
26 
26 

26 
25 
27 
25 
27 
26 

5 
4 
4 
5 
4 
6 

5 
4 
4 
5 
4 
4 

2 

7 
4 
6 
6 
9 
9 

31 
14 
23 
23 
9 
8 

24 
27 
24 
25 
21 
22 

"is* 

8 

7 

22 

22 

Ou.ydt. 
9.095 

Anrast 

17,480 

September 

2 

1 
5 

1 

6 

4 

3 

...... 

4 

'"'i' 

10 

18 

4 

16,820 

October 

13,680 

November. ................................ 

8,200 

Deeember . . . .  --      

""2 

6 

2 
20 

6^720 

JaBmrT. ...  -  - 

1888. 

300 

^bruary 

r 

4,840 
4,400 

AprU 

2,360 

mC:™:!;:::;:::;;;  :::::: !"";". 

13,000 

juSe :::::::::""-"  :""*-""--""*:" 

8,200 

Total... 

313 

8 

22 

64 

29 

36 

149 

217 

104,105 

ComjfHirative  statement  of  dredging  Louisville  and  Portland  Canal,  188^'88. 


Date. 

Total. 

Total  cent 
repairs,  sal- 
aries, and 
supplies. 

DaHy  aver- 
a/SA  exca- 
vation. 

Areraee 
daUycost. 

Days  at 
work. 

]882-'83 - 

Oub,  yds. 
Ill,  916 
100,760 
79,975 
lO-i.  312 
106,720 
104,195 

$18,382.39 
14.148.80 
21. 29a  27 
16,369.81 
12,862.44 
15,706.81 

Cttb.  yda. 
671 
468 
457 
522 
606 
480 

$5,036 
8,876 
5,835 
4,213 
3,524 
4.803 

196 

ld83-*84 

220 

lfl84.«8A 

175 

]^5-'H6 

196 

1886-*87 

176 

1887-'88 

217 

Statement  of  vessels  passed  through  the  Louisville  a}id  Portland  oanal  during  the  fiscal 

year  ending  June  30,  1888. 


Date. 


Passenger 
boats. 


Tow-boats. 


Coal-boats. 


Government 
boats. 


1887. 

July 

▲vi>*t 

September 

October 

Xerember 

Dcoamber 

188a 

Jamiary  ..^^ 

VMimary......  ...••..... 

March.:. 

s£E:::::::::::::::: 

Total 


No. 
23 
28 
52 
66 
68 
98 


Tons. 
7,462 
6,969 
10.098 
12.750 
10.903 
22,146 


21,261 
83.872 
87,512 
28,101 
4a  042 
46,885 


No. 
129 
123 
49 
48 
38 
78 


285,460 


037 


T01U. 
16.444 
15,465 
6,320 
6,381 
4,220 
a  016 


8,742 
7,770 
7.567 
0,386 
8,982 
6,558 


No. 


84 
160 
193 
186 
105 

18 


08,760 


786 


Tons. 


No. 
18 
11 
2 
2 


U.826 
59,326 
83,896 
79,970 
86.024 
7,740 


2 


330,682 


100 


Tons. 

1.424 

1,066 

200 

161 


180 


800 
6,001 

6811 

460 
2,080 

510 


12^462 
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Statement  of  vesseU  passed  through  the  Louisville  and  Portland  canal,  «to.— Continaed. 


Date. 

Square  barges. 

Model 
bargeiL 

Small 
craft. 

TotaL 

Lock. 
sv- 

1887. 

Joly 

No. 
90 
95 
72 

122 
94 

211 

242 
221 
247 
836 
471 
168 

Tan$. 

12,940 

12,020 

0.167 
13,380 

8,4^2 
80,800 

52.006 
69.300 
48.822 
64,624 
197.445 
83.611 

No. 
11 

1 

Tons. 

3,106 

183 

No. 
14 
26 
23 
40 
18 
19 

6 
5 
5 
ft 
16 
24 

No. 
285 
284 
198 
278 
208 
415 

409 

639 
C28 
746 
965 
426 

Tons. 
41,376 
85.^ 
22,785 
82,087 
23,554 
68,536 

97, 012 
171,340 
180,901 
188,889 
851,038 
101,590 

328 

Auf(iist  ................................ 

S22 

Benteniber  ............................. 

HI 

October         .  .  •••  ..........••.....«> 

m 

w ovAmb<>r .  ..._......•.....>.•>>.«.•••.. 

m 

December ......  T .»,- T -.- T ,  T «-,.  r ,. -r » T -r  T  T  T 

7 

15 
19 
10 
21 
30 
24 

2.388 

4.517 
6,071 
8.024 
6,848 
9.405 
7,886 

m 

1888. 
Jannary 

233 

rebmary  ■■■■■■■..>■.•«•■««••. .....^ 

4M 

Mar<*h  „rTT,T,r--.-T-T - --- 

4£ 

Avril 

4fa 

aKr :::::;;;;:;:;;:;;:::::::::::::;::; 

7» 

JaDe  ................................... 

5G 

Total 

8.869 

545,199 

138 

43,888 

«x 

5,471 

1,315.851 

4.655 

Statement  of  sommerce  passed  througli  the  Louisville  and  Portland  Canal  during  tMefscsl 

year  ending  June  30,  1888. 


Date. 

t 

3 

i 

i 

1 

S 

1 

•0 
a 

'i 

SI 

e 
0 

1 

i 
2 

1887. 

July 

Auinist 

September.. 

October 

ICoTember . . 

Bush. 

45,107 

10,000 

5.555 

70 

BtOs. 
17,207 
773 
402 
641 
884 

9,202 

6,513 
4,859 
18,068 
12,284 
80,075 
6,211 

BbU. 
83i 
217 

1.841 

807 

'     341 

1,019 

4,481 
8.666 
7.670 
11.721 
18.378 
2.864 

BUS. 
115 
09 
141 
161 
119 
260 

676 
625 
574 
474 
6,109 
1.283 

Hhds. 
2.098 
1.020 
192 
415 
165 
704 

172 
656 
264 
630 
0,672 
1,837 

Bales. 
329 
138 
195 
512 
1,137 
1.013 

5,622 
8,014 
5,888 
8,020 
11.562 
3,769 

Fest. 
816,000 
1,709,000 
205,000 
871,000 

832i000 

629.000 
1,217,000 

950,000 
1,070,000 
2,319,000 
1,960,000 

Bush. 
48.227 
20.091 
10,057 
^803 
4,973 
4;  537 

960 
4,413 
5,319 
60,027 
9.783 
8,045 

Ton». 

2,646 

8,559 

47 

10 

8.726 
84,758 
6.651 
a.6U 

fOM. 

December.. 

1888. 
January.... 
Febroary... 

Maroh 

Aprtl 

June 

08,700 

804,122 
5,282,000 
6,676,500 
6,653,000 
10,818,000 
2.143,000 

59 

"m 

Total... 

82.012,054 

100,709 

56.789 

10,606 

14,726 

46.219 

11,038^000 

178,135 

68,889 

7,8» 

Date. 

1 

1 

,    ^ 

s 

^ 

1 

i 

& 

1 

1 

& 

1 
1 

a 
1 

1887. 
July 

BUf. 
8,970 
4,746 
2,889 
5^850 
4,576 
4,597 

2,712 

922 
1,030 
1,810 
6.636 

Tons. 
1,551 
1,977 
1.087 
2,185 
1.479 
4;  696 

4,924 
9;  006 
6,469 
14.407 
5,018 
2,606 

Bbls. 
276 
452 
6M 
512 
568 
678 

456 

1,412 
1.278 
1,802 
i;920 

782 

JIMf. 

1,643 
225 
264 
288 
405 
414 

1.772 
4;  051 
1.721 
804 
9,056 
1,109 

Bbls. 
350 
420 
505 
289 
494 
229 

1,150 
1,400 
1,100 

825 
1,782 

720 

No. 
288 
257 
562 
839 
1.446 
1,774 

1.296 
1,156 
1.678 
1.281 
5,728 
1,837 

BbU. 
597 
632 
897 
474 
414 
538 

496 

768 

840 

8,760 

4,l.'i4 

2,514 

No. 

100,000 
82,000 
110,000 
240.000 
260.000 
1,290.000 

1.220.800 
2.262,860 
1,579,868 
8,347,000 
1,961.000 
4,706,000 

No. 

118,000 

136,840 

^000 

15,020 

14.280 

14,000 

150,000 

180.000 

100,000 

3,620,000 

1.641,000 

1,809,000 

No. 
1,747 

i.«e 

1,513 
1,466 
1,447 
1,651 

679 
1,567 

18,468 

2Vm 
6,571 

Augast 

September  ... 
October 

KoTember 

December 

1888. 

Jpnn^ry^.TT 

February. . . . . . 

6.40 

Harch..'. 

4,041 
7.64« 

Aoril 

fiay.  :: 

9.016 

jSe;i;;i.;;;: 

8.3se 

Total. 

... 

41.010 

55.840 

10,235 

21.747 

8,824 

16, 9n 

15,579 

17.181,013 

7,202.590 

6^K8 
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Statement  of  vetbtle  passed  over  the  Falls  of  Hie  Ohio  Biver  during  the  fiscal  year  end- 
ing June  30,  1888. 

DESCENDING  VESSELS. 


Month. 

Paseenger 
boat*. 

Tow. 
bclata. 

Square 
barges. 

Model 
barges. 

TotaL 

Days 

naviga. 

ble. 

Jan  otrv... ...... 

No. 
29 
41 
64 
44 
23 
18 

Hi" 

Tona, 
14,867 
21.072 
88.982 
18.804 
10,209 
7,370 

No. 
61 
24 
62 
61 
26 
0 

Tons, 

11,414 

5,864 

10.926 

10,409 

6.472 

1.280 

No. 
225 
229 
241 
207 
3 
11 

TOTM. 

145,622 
158,140 
153.724 
135.628 
320 
1,344 

No. 
19 
60 
10 
50 

Tons. 
15.200 
51,000 
8,000 
42,000 

No. 
834 
354 
877 
862 
52 
85 

Tons. 
186.603 
2:W,076 
206,632 
206,931 

17.001 
9.994 

22 

Pebnuiy 

Mireh... 

2i 
81 

April 

27 

mSv.         : 

13 

jS  ::;::;;:;:;: 

0 

Total 

103,804 

240 

46.455 

916 

504.778 

139 

116,200 

1.514 

863,237 

126 

ASCENDING  VESSELS. 


Janiiary.......  -- 

9 

4,437 
5,385 

47 
53 

e.487 
9,307 

54 
55 

25,105 
83,194 

10 

17 

8,100 
13.420 

120 
188 

44.129 
61.896 

8 

February 

Hanih.. 

5 

ADril 

20 

11.498 

45 

7,681 

26 

9,926 

13 

2,600 

103 

81,705 

16 

May,: 

joSe..::..: .::: 

Total 

42 

21.320 

145 

23.565 

135 

68,225 

39 

24.120 

861 

187,230 

29 

Aggregate. 

261 

127,124 

385 

70,020 

1,051 

663.003 

178 

140,320 

1.875 

1,00C.467 

126 

Commerce passsed  the  Fails  of  the  Ohio  River  by  canal  and  by  river. 


Fiscal  years. 

Tbroagb  canaL 

Open  river. 

Total. 

Descending. 

Ascending. 

18W'81 

lMl-'82 

No. 
4,196 
3,964 
4.954 
4.346 
1,886 
-..057 
1,768 
\  471 

Tons. 
1,124,838 

904.843 
1,226,455 
1,070.650 
1, 217, 231 
1.  25  J.  842 
1.157,250 
1,815,851 

No. 
1,220 
1,793 
1,204 
1,384 
708 
1,296 
1,793 
1,514 

Tons. 

877,055 

537.906 

898,240 

432.575 

231,695 

408,619 

991,974 

863,237 

No. 
303 
750 
179 
801 
95 
373 
667 
361 

Tons. 
140,806 
220,965 
61,802 
98.757 
24,820 
102,536 
290.507 
137.230 

No. 
5.919 
6,507 
6,427 
6,031 
5.080 
6,726 
7.228 
7,846 

Tons. 
1.642,199 

1,686,497 
1,601,982 

188^•83 

iaw-'84 

l»*-'85 

lM5-*86 

lM6-'«7 

1,478,246 
1,765,497 
2,489,731 

1887-'88 

2,816,818 

Statement  <^  oommerce  passed  over  the  Falls  of  the  Ohio  Itiver  during  the  fiscal  year  ending 

June '30,  lti88. 


Articles. 

Amount. 

Articles. 

Amount. 

Cosl 

..busbeU.. 

do.... 

...barrels.. 

10,720,800 
18,840 
1,976 
5,271 
1,854 
2,105 
1,288 
1,613 

Tobacco 

Cotton 

Hav 

....bhds.. 
....bales.. 
tons. 

966 

Con  and  wheat 

8dt 

911 

6,149 

25,276 

619,000 

7,607 

5,561 

Sacat  

do.... 

Iron  ore 

Lamber 

Passengers ............... 

do... 

feet.. 

tons.. 

wfiiy;;;;;;:;;;;;;;;;;;; 

or. 

do.... 

do  ... 

Mehases 

do.... 

Aa  ... 

FtoS^. . . .:. .:::;:.:...;. 
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Principal  %1em$  of  commerce  puseed  over  the  falU  and  through  the  canal  during  the  jUcal 

year  ending  June  30, 168a 


ArUcles. 

Amount 

Articles. 

AmoQoi 

Coia 

..bnahels.. 

do.... 

...barrels.. 

do.... 

do.... 

. ....  do.... 

do.... 

do.... 

42,732.854 

191,975 

102,686 

58,844 

11,960 

41,016 

11,848 

28.085 

8.824 

20.850 

15.651 

Cotton 

bales.. 

47. 1» 

Com  and  wheat 

Salt 

Lumber 

Staves  

feet.. 

..number.. 
......do..*. 

11.657.000 
17,181,013 

Oil 

Shinales 

7,202,500 

Whisky 

Prodaoe 

f  loar 

CattTe 

Iron  ore 

Steel  rails 

do... 

tons.. 

16.977 
79.136 
7.850 

Molasses 

Hay 

Miscellaneous 

Passengers 

do.... 

do.... 

do.... 

61.4S0 

Cement 

Sugar 

Tobacco 

do.... 

do.... 

hhds.. 

68.185 
24,0t» 

C  C  4- 

IMPROVEMENT  OP  WABASH  RIVER,  INDIANA  AND  ILLINOIS. 

IMPROVEMENT  BELOW  VINOENNBS, 

Work  on  this  L>ortion  of  the  river  daring  the  year  incladed  the  pro- 
curing of  stone  and  commencement  of  masonry  of  the  lock  at  Grand 
Kapids,  near  Moant  Garmel,  extension  of  levee  at  Grayville  Bend,  re- 
pair of  snag-boat;  building  new  hull  for  dredge,  care  of  plant,  etc. 

LOOK  AT  GRAND  RAPIDS. 

In  the  beginning  of  the  year  work  was  in  progress  excavating  at 
site  of  lock  and  removing  remains  of  old  lock  preparatory  to  the  com- 
mencement of  the  new  structure. 

This  work  was  found  to  be  much  more  extensive  and  costly  than  was 
anticipated,  and  it  was  not  until  August  29  that  stone-laying  was  be- 
gun, and  but  695  yards  were  laid  during  the  year,  on  account  of  (Ufficulties 
and  delays  occasioned  by  lack  of  stone,  as  described  in  the  report  of 
Mr.  O.  L.  Petitdidier. 

The  contractors,  Garmody  and  Mapel,  after  five  extensions  of  their 
time,  utterly  failed  to  deliver  the  amount  agreed  upon,  and  a  new  con- 
tract could  not  be  entered  into  in  time  to  keep  the  supply  equal  to  the 
requirements  of  the  builders. 

A  new  contract  with  Charles  E.  Bees  was  made  October  28, 1887,  bnt 
his  delivery  is  also  very  slow,  and  it  has  been  necessary  to  extend  his 
time  from  June  1, 1888,  to  September  1, 1888. 

The  work  of  building  the  lock  is  being  performed  by  hired  labor  un- 
der the  direction  of  this  office.  The  arrangements  made  for  carrying  on 
the  work  \70uld  admit  of  its  rapid  progress  if  the  stone  was  promptly 
delivered. 

The  first  contract  required  the  delivering  of  the  stone  at  the  lock- 
site,  but  owing  to  the  difficulty  under  which  the  contractor  labored,  for 
want  of  boats,  in  moving  the  stone  on  the  river  firom  the  railroad  st 
Mount  Garmel  to  the  lock-site,  about  1^  miles,  it  was  thought  that  more 
promptness  would  be  insured  by  receiving  the  stone  at  Mount  Garmel 
and  using  the  Government  boats. 

The  second  contract  was,  therefore,  for  delivering  at  Mount  Garmel 

The  cost  of  this  work  will  be  increased  over  previous  estimates  from 
unavoidable  causes,  which  are  described  iu  Mr.  Petitdidier's  report. 


Digitized  by  VjOOQIC 


APPENDIX   CC — ^BEPORT   OP   MAJOR   STICKNEY.    '        1739 
GRAYVILLE  BEND. 

The  levee  which  was  built  during  the  season  of  1886-'87  to  close  the 
CQt-off  at  this  place  has  stood  well. 

Daring  the  past  year  some  small  repairs  were  made  and  the  levee  ex- 
tended 250  feet,  the  exteiTsion  containing  2,583  cubic  yards  of  earth. 
To  complete  the  work  at  this  place  requires  now  the  protection  of  the 
banks  from  erosion. 

SNAG-BOAT. 

The  repairs  of  snag-boat  were  completed,  but  owing  to  the  extreme 
low  stage  of  the  river  last  season  it  was  deemed  inadvisable  to  start  her 
to  work.    She  will  probably  be.  put  to  work  this  season. 

DREDGE. 

The  hull  of  the  dredge  having  become  unserviceable  a  new  hull  was 
built  and  the  machinery  transferred,  part  of  the  expense  being  paid 
from  the  appropriation  for  White  Eiver,  as  the  boat  is  used  on  both 
rivers. 

ESTIMATES. 

The  following  table  of  estimates  is  presented  for  important  work  in 
this  part  of  the  river : 

Completing  lock  and  dam  at  Grand  Rapids $140,000 

Work  at  Widow  Go88  and  Skidmore  bars 20,000 

Work  at  Little  Chain 20,000 

Work  at  Grand  Chain 25,000 

Protoctionof  bankatGrayville 11,000 

Dam  at  Little  Chain  Cut-off 2,000 

Removal  of  rock  at  Marshairs  Ferry 1,000 

DamatNew  Harinonv 25,000 

Work  at  Coffee  Island  Chute SjCOO- 

Channel  through  White  River  Shoals 20,000 

Repairs  to  works,  maintenance  of  plant,  contingent  expenses 10, 000 

276,600 

For  a  statement  of  details  of  the  work  attention  is  invited  to  the  ap- 
pended report  of  Mr.  O.  L.  Petitdidier,  assistant  engineer. 

Money  statement 

Jnlyl,  1887,  amount  available $46,436.31 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

MabUitiesontstandingJuly  1,1887 $22,045.58 

Jalyl,  1888,  outstandiug  liabilities 3,726.06 

July  1, 1886,  amount  covered  by  existing  contracts 10, 365. 77 

36,737.41 

July  1,1888,  balance  available 9,698.90 

Amonntappropriatedby  act  of  August  11,  1888 60,000.00 

Amoiint  available  for  fiscal  year  ending  Jnne  30, 1889 69,698.90 

(Amount  (estimated)  required  for  completion  of  existing  pnnect 216, 600. 00 
Amountthatcanbeprofitablyexpendedin  fisoalyearendingjune  30, 1890  160, 000. 00< 
Submitted  in  compliance  with  xvquirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  proposals  for  hull  for  dredge,  received  in  response  to  the  attached  advertisement 
dated  July  7, 1887,  and  opened  August  9, 1887,  in  the  absence  of  Maj  Amos  Stidnejfj 
Corps  of  Engineers,  U,  8,  A,,  by  B,  JET.  Cooper,  clerk. 


Na 

Bidders. 

Price  per 
each  halt 

1 

Howard  T.  Cook 

SL6B0.M 

*2 

Mat.  Cox 

WiM 

•        3 

John  A.  Porter  and  Samuel  C.  McClintock 

1,41S.0I 

*Becommended  for  acceptance. 

Abstract  of  proposals  for  furnishing  stone  for  lock  received  in  response  to  the  attached  ad- 
vertisement dated  August  31,  1887,  and  opened  October  1, 1887,  by  MaJ,  Amos  Sticknegf 
Corps  of  Engineers^  U,  8,  Army, 

DEUVBRBD  OM  TOP  OF  BAKK  AT  81TB  OF  LOCK. 


Namee  of  bidders. 


9-2 


hi 


3J 


H 
hi 


LV.HoagJr 

Salem  Stone  and  Lime  Company . 
Edward  Cmmbo  and  Joseph  Heloher 
Charles  E.  Bees 


0  months  . . . 
July  1.1888. 
June  1,1888 
Not  suted.. 


$21.00 


$15.00 


$13.00 


$11.00 


25.10 
20.87 


16.00 
15.87 


14.60 
12.87 


ILOO 
&67 


$42,433.M 


48,15151 
41,4M.ai 


UKLIVBHBD  AT  BAILBOAD  SWITCn,  IHEAU  THB  BIVBB,  AT  MOUNT  CARMBL,  ILLCIOU. 


LV.HoagJr 

Salem  Stone  and  Lime  Company  . 
Edward  Cmmbo  and  Joseph  Melcher 
Charles  S.  Bees 


0 months  ... 
July  1,1888.. 
June  1.1888. 
Not  stated.. 

$!9.00 
20.15 
22.00 
10.12 

$13.00 
17.65 
14.40 
14.12 

$1L00 
16.65 
12.10 
1L12 

$».00 
11.40 
0.40 
7.12 

$36,607.00 
47,19196 
40.870100 
88. 83186 


^Accepted. 


ABSTRACT  OP  CONTRACTS. 


Name:  Mat  Cos.  Date:  September  12,  1887.  Purpose  and  coABideration:  That 
the  said  Mat  Cox  shall  farnish  one-half  of  the  necessary  labor  and  material,  a  sept- 
rate  contract  being  signed  for  the  other  half,  and  shall  constmct,  and  deliver  at  Mount 
Carmel,  111.,  complete,  a  wooden  hull  for  a  dredse-boat.  That  the  said  Haj.  Amos 
Stickney  shall  pay  «ior  the  said  wooden  hull  the  sum  of  $1,990 ;  one-half  of  said 
amount  being  paid  under  this  contract,  and  the  other  half  under  the  aforesaid  sepa- 
rate contract. 

*  Name:  Charles  £.  Rees.  Date:  October  28.  1887.  Purpose  and  consideration: 
That  the  said  Charles  £.  Bees  shall  furnish  ana  deliver  at  the  railroad  switch,  near 
the  Wabash  Biver,  at  Mount  Carmel,  HI.,  such  quantities  of  stone  as  ma^  be  directed 
or  required  by  the  said  Maj,  Amos  Stickney,  in  accordance  with  the  said  advertise- 
luent  and  specifiations.  That  the  said  MaJ.  Amos  Stickney  shall  pay  for  the  said 
stone,  when  delivered  as  required,  at  the  following  rates,  viz:  For  special  stone, 
$19.12  per  cubic  yard ;  for  cut  stone,  dressed  face,  $14.12  per  cubic  yard|&r  cut  stone, 
quarry  face,  $11.12  per  cubic  yard;  for  squared  stone  and  backing,  $7.12  x>er  cubic 
yard. 


REPORT  OF  MR.  O.   L.  PBTITDIDIER,   ASSISTANT  ENGIXEER. 

Mount  Carmel,  III.,  July  G,  1888. 
Major  :  I  have  the  honor  to  submit  the  following  report  on  improvement  of  Wa- 
bash Biver,  Indiana,  and  Illinois,  for  the  fiscal  year  ending  June  30, 1888 : 

IMPROVEMENTS  BELOW  VINCBNNES. 

The  project  of  improvement  adopted  for  the  Wabash  Biver  contemplates  obtaining 
the  depth  of  S^feet  in  the  channel  at  low  water,  it  being  the  aim  to  obtain  this 
depth  by  means  suited  to  the  location  of  each  obstruction. 
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In  accordance  with  tUis  project,  outs  tUroagh  chains  of  rock  were  made,  both  at 
Little  Chain,  Grand  Chain,  and  Coffee  Chate ;  dikes  were  built  at  Winkler's  Bar,  and 
Ifclntyre's  Bar,  dams  across  cut-offis  at  New  Harmony,  Turkey  Island  Chute,  and 
Little  Chain  Cut-oft;  while  for  the  nayigatiou  of  Grand  Rapids  near  Mount  Carmel,  a 
lock  and  dam  has  been  decided  upon  as  the  proper  method  of  improvement. 

The  removal  of  numerous  snags  was  also  carried  on  for  several  years,  but  discon- 
tinued on  account  of  failure  of  appropriations.  No  snagging  has  been  done  for  live 
years. 

There  being  no  appropriation  in  1887,  no  new  work  could  be  contemplated,  and 
work  was  continued  according  to  the  project  of  expenditure  contemplated  in  1BS7. 

CONDITION  OF  THE  RIVER. 

Owing  to  want  of  sufficient  appropriations  no  work  has  been  done  on  the  lower 
portion  of  the  Wabash  River  for  several  years,  the  result  beins  that  several  of  the 
improvements  have  been  vitiated  for  want  of  proper  attention  and  repairs,  and  at  low 
water  the  condition  of  the  river  is  far  from  satisfactory,  there  being  hardly  any 
navigation  during  the  low-water  period. 

The  various  points  of  obstruction  on  the  river  have  been  treated  in  detail  in  my 
last  annual  report,  and  I  shall  confine  myself  only  to  those  points  where  work  has 
been  done  during  the  last  fiscal  year. 

GRAYVILLE  BEND  CUT-OFF,  62  MILES  ABOVE  MOUTH. 

The  levee  which  was  rebuilt  across  this  cut-off  in  1886-'87  has  been  successful,  hav- 
ing withstood  the  high  water  of  the  winter  of  1886-'87  and  1887-^88,  and,  beyond  some 
few  repairs  occasioned  by  cattle  and  stcksk  feeding  on  the  levee,  is  in  very  good  con- 
dition. 

During  last  fiscal  year  the  damage  done  to  the  levee  by  high  water  during  the  win- 
ter was  repaired,  the  levee  was  also  extended  250  linear  feet  westward,  ^ass  was 
sown  on  new  portion  of  work,  and  the  ends  of  the  levee  were  protected  with  brush 
securely  pinned  down. 

The  number  of  cubic  yards  put  in  the  new  addition  to  the  levee  during  the  fiscal 
year  is  2,^63.  It  is  believed  that,  with  some  few  additional  repairs,  this  improvement 
will  be  a  permanent  one,  unless  the  river  banks  alongside  of  the  levee  should  further 
cave  in,  and  eventually,  undermine  the  levee. 

Should  any  additional  funds  become  available  during  the  year,  it  is  proposed  to 
protect  the  river  banks  opposite  the  levee  with  brush  and  stone,  or  by  such  other 
means  as  a  further  study  of  the  location  of  improvement  would  indicate. 

LOCK  AND  DAM  AT  GRAND  RAPIDS,  92^  MILES  ABOVE  THE  MOUTH. 

During  the  past  fiscal  year  the  excavation  of  old  lock- walls  was  continued  until 
the  bottom  timbers  were  reached.    It  was  then  found  that  both  walls  of  the  old  lock,, 
instead  of  resting  on  a  foundation  at  same  level  as  that  of -old  look-chamber,  as  sup-  ' 
posed,  had  been  merely  put  down  en  a  ledge  of  rock  5  to  6  feet  high,  running  the 
^hele  length  of  the  wall. 

This  would  have  been  a  fortunate  circumstance  had  it  not  been  that  for  most  of  its 
length  this  ledge  was  underlaid  with  a  stratum  of  soap-stone  so  sofb  as  to  render  it 
ouMLfe  to  lay  any  masonry  on  the  superincumbent  ledge  without  great  danger  of  se; 
rious  settling. 

Iliis  ledge  of  rock,  which  is  a  soft  sandstone  belonging  to  the  coal  measures,  had 
to  be  taken  out,  for  the  greater  part,  at  considerable  expense. 

The  quantity  of  rook  taken  out  for  the  foundation  of  our  new  walls,  also  for  lower 
^ate  recess  and  emptying  culverts,  is  very  nearly  700  cubio  yards. 

By  care,  however,  enough  of  the  ledge  of  rook  has  been  lefb  in  place  to  decrease  the 
amount  of  our  masonry  by  350  cubio  yards,  this  being  obtained  by  cutting  out  the 
ledge  wherever  it  was  found  to  be  good,  only  as  far  as  to  allowa  fh>nting  of  limestone 
to  be  used  for  two  courses,  while  the  third  course  of  masonry  is  limestone  throughout. 

The  decrease  in  cost  of  stone  and  laying  will  be  350  cubio  yards  by  14.60,  the  average 
price  of  our  masonry  =  $5, 141.50. 

This  #vinff  will  hardly,  however,  compensate  for  the  increase  in  cost  of  excava- 
tion. Slooe  laying  was  begun  on  August  29, 1887,  and  continued  until  all  available 
stones  were  usod  up.  The  number  of  cubic  yards  laid  duriiig  the  fiscal  year  being 
695;  this,  added  to  125  cubio  yards  of  ledge  of  rock  which  had  been  incorporated  in 
the  land  wall  of  lock,  brings  out  the  amount  of  yards  of  masonry  actually  in  place  at 
820  cybic  yards. 

A  very  much  larger  quantity  of  masonry  could  have  easily  been  laid  had  the  stone 
been  on  hand,  but  owing  to  the  failure  of  Carmody  ^  Mapel,  the  former  contractors,  no- 
nore  stone  could  be  obtained  until  a  new  contract  had  been  entered  into. 
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A  new  oootrttot  for  stone  was  awarded  to  Mr.  Charles E.  Reason  November  10, 1887, 
but  it  was  then  too  late  in  the  season  to  obtain  any  additional  stone  to  be  laid. 

The  stone  contracted  for  from  Mr.  Rees  has,  however,  been  furnished  so  slowly  that 
an  extension  had  to  be  granted  him  to  September  1, 1888,  and  stone  is  now  being  re- 
ceived under  this  contract,  but  still  in  insufficient  quantities.  During  the  fisciU  year 
724.96  cubic  yards  of  stone  have  been  received,  at  a  cost  of  |8,325.64. 

Work  was  resumed  on  the  work  in  May,  1888 ;  600  feet  of  additional  service  track 
were  built,  while  a  traveler  track  over  river  wall  and  two  derricks  were  erected.  The 
lock-pit  was  also  cleaned  out  of  mud  twice,  owing  to  freshets  and  high  water  daring 
the  winter  months,  while  excavation  of  foundations  has  been  continued  vigorously. 

The  plant  on  hand  consists  now  of  one  traveler,  with  a  track  for  each  wall,  and  five 
derricks,  three  of  which  are  served  by  steam,  and  1,200  feet  service  track,  with 
switches,  etc.,  our  capacity  for  laying  stone  being  about  1,000  cubic  yards  per  month, 
provided  there  be  no  delay  in  receiving  the  stone. 

The  stone  being  famished  so  slowly  by  the  contractor,  it  was  deemed  inexpedieai 
to  begin  to  lay  stone  until  sufficient  stone  be  on  hand  to  bring  the  cost  of  laying  witmn 
moderate  limits. 

The  net  cost  of  laying  stone  varies  directly  with  the  abundance  of  stone  on  haad, 
having  varied  last  fall  from  $1.90  per  cubic  yard  to  $3.50  per  cubic  yard,  incloding 
cement  and  all  expense  except  cost  of  plant  and  interest  on  same. 

As  an  illustration,  I  will  mention  that,  stone  beine  abundant,  we  could  lay  easily 
forty  stones  per  day,  while  as  soon  as  the  quantity  of  stone  was  diminished  we  coaid 
not  lay  over  twenty  or  twenty-two  with  our  utmost  endeavor,  while  our  daily  ex- 
penses, with  the  exception  of  cement,  remained  the  same. 

It  is  intended  to  resume  laying  stone  in  four  or  Ave  days,  and  all  preparations  are 
being  made  to  that  effect. 

I  regret  to  say  that  the  former  estimate  for  the  completion  of  the  look  and  dam  is 
insufficient  and  will  have  to  be  increased,  the  increase  being  due  to  the  following 
causes: 

(1)  Increase  in  average  cost  of  stone  of  |2.59  per  cubic  yard,  or  of  $14,768  for  the 
stone  still  remaining  to  be  furnished  after  failure  of  the  first  contractor. 

(2)  Increase  of  cost  of  foundations  due  to  the  accumulation  of  sand,  mad,  and 
debris  in  lock-chamber  since  first  estimate  was  made,  and  also  to  the  insafflcient 
knowledge  of  condition  of  the  foundation  of  lock- walls.  « 

The  increase  will  not  be  far  from  $7,000.  The  savins  of  350  cubic  yards  of  masonry 
will,  however,  as  an  ofiset  reduce  the  cost  of  the  work  by  about  $5,316.50. 

(3)  Continual  bribbling  expenses  in  maintaining  plant,  pumping  water  out  of  lock- 
pit,  and  a  thousand  and  one  expenses  incident  to  keeping  a  work  unfinished  for 
several  years. 

(4)  Heavy  yearly  repairs  of  damage  done  by  high  water,  ice,  and  the  elemeotfl 
generally. 

(5)  Increase  of  cost  of  laying  stone  due  to  the  comparative  small  quantity  of  stone 
so  far  received,  to  the  necessity  of  supporting  the  walls  of  lock-pit  through  two  or 
three  winters,  cleaning  up  mud  and  dlbris  from  foundation  every  spring,  smaUness 
and  uncertainty  of  appropriations  which  did  not  allow  us  to  obtain  aU  the  stone 
needed  under  one  contract,  or  which  prevented  contracts  to  be  let  out  early  enough 
in  the  season  to  secure  early  delivery. 

(6)  Extension  of  contracts  beyond  time  specified  increasing  not  only  cost  of  main- 
tenance of  plant,  but  also  considerably  increasing  cost  of  brining  stone  to  the  lock- 
site  from  the  railroad  switch  at  Mount  Carmel,  where  the  stone  is  at  present  received, 
as  the  stone  is  delivered  there  regardless  of  the  navigable  sta^  of  river. 

The  first  estimate  of  cost  of  lock  and  dam  was  $150,000.  This  will  have  to  be  in- 
creased as  follows : 

Increase  of  contract  price  of  stone $14,768.00 

Increase  of  cost  of  foundations 7, 000. 00 

Increase  of  cost  of  laying  ($1.50  per  cubic  yard) 10,867.00 

Total 32,635.00 

Offset  of  350  cubic  yards  saved,  at  $15.19  per  yard 5,316.50 

Net  increase  of  estimate ^,318.50 

Former  estimate lSO,000.00 

Total  cost  of  lock  and  dam 177,3ia50 

It  is  proposed  during  the  rest  of  the  season  to  purchase  additional  stone  and  con- 
tinue layinff  of  masonry  until  the  funds  are  exhausted,  and  should  any  appropriations 
beoome  available  to  continue  the  work  of  laying  masonry  as  long  as  the  weather  will 
permit. 
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Daring  the  present  fiscal  year  the  repairs  of  snag-boat  Richard  Ford  were  oompleted, 
bat  owing  to  the  exteeme  low  water  of  last  season  no  snagging  was  ck>ne,  as  our 
boat,  drawing  foil  2  feet  of  water,  would  have  been  compeued  to  work  in  pools, 
without  the  benefit  to  navigation  commensurate  with  expenses. 

I  inclose  the  commercial  statistics  of  the  Lower  Wabash  during  the  past  fiscal  year, 
and  I  regret  to  note  a  decrease  in  conunerce.  This  is  partly  due  to  the  extreme  low- 
water  stage  of  last  season,  and  to  the  poor  crops  raised  on  the  high  lands  back  of  the 
river  during  last  year,  thus  retaining  the  rich  crops  of  the  Wabash  Bottoms,  which 
were  needed  at  home. 

Bat,  in  my  Judgment,  commerce  on  the  Wabash  River  will  still  either  further  de^ 
cline  or  remain  stationary,  unless  the  river  is  permanently  improved  to  such  an  ex- 
tent that  navigation  is  possible  at  all  times  of  the  year,  and  a  depth  of  at  least  0  feet 
be  obtained. 

Sach  results  can  only  be  obtained  by  a  judicious  and  well-studied  plan  of  con- 
tinoous  slaokwater  navigation. 

The  Wabash  Valley  is  very  fertile,  and  the  area  of  land  cleared  and  under  cultiva- 
tion is  rapidly  increasing. 

Very  respectfully,  your  obedient  servant, 

O.  L.  Petitdidier, 

Aseistani  Enffineer. 

Maj.  Amos  Sticknbt, 

Corps  of  EngineerSf   U  .8,  A, 


COMMERCIAL  STATISTICS. 


Li$t  of  Bteam-hoaU  plying  on  Wabash  Biver  during  the  fiscal  year  1887-*88. 


/ 

/ 

KaiDM. 

Where  plying. 

Names. 

Where  plying. 

D.A.Goodiii 

Vinceimee  to  Meant  Car- 

mel. 
do 

A.Camey 

White  Biver  to  month 

Mont^w^HMfc 

John  R.  Hugo. 

B.G.  Ragor 

ofWabaflh. 
New  Harmony  to  mouth 

of  Wabash. 
do 

Jambo,  floatiDg   saw- 

miU. 
Kid,  floating  Bawmill.. 

d. i 

"" i 

J.  P.  Dronillard 

do 

Amount  of  freight  carried  on  the  JVahash  River  beloic  Vincennes  during  the  fiscal  year 

1887-^88. 


Articles. 

Quantity. 

Articles. 

QuanUty. 

Grain  (corn  and  wheat) bnshels. . 

Com do.... 

Wheat do.... 

Lumber fcet.B.M.. 

50,000 
200.000 

20.000 
008,000 

1  Strips  or  felloes pieces.. 

Spokes number.. 

Hickory  bntts cords.. 

Saw  logs,  rafted  and  sawed  by  saw- 
(      mills  along  the  river 

82.400 

124,800 

400 

5,010,000 

, 

IMPROVEMENT  ABOVE  VINCENNES. 

No  work  was  done  duriiig  the  year  above  Vincennes  ou  account  of 
there  being  no  fands  available. 

The  condition  of  the  river  is  becoming  worse  as  snags  accamulate  in 
the  channel. 

Anew  cat-off  about  20  miles  above  Vincennes  has  mach  enlarged, 
and  the  lodgment  of  numerous  snags  at  the  head  of  the  cut  off  threat- 
ens a  total  obstruction  of  navigation  at  this  point  in  low  water. 

The  removal  of  snags  is  the  most  urgent  work  in  this  part  of  the 
river. 
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Money  statement. 

July  1, 1887,  amount  available $70.08 

July  1,  1888,  outatanding  liabilities 10.06 

July  1,  1888,  balance  available 60.03 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 5, 060.  (6 

(Amount  (estimated)  required  for  oompletio&  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June  30, 1890  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   O.   L.   PETITDIDIER,  ASSISTANT  ENOINBBB. 

Mount  Carmel,  III.,  July  4, 1886. 

Major  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of  the 
Wabash  River  above  Vincennes,  during  the  fiscal  year  1887-'8d. 

No  appropriation  having  been  made  in  1837  and  the  funds  on  hand  being  almost  ex- 
hausted, no  work  was  done  on  this  portion  of  the  river  during  the  fiscal  year. 

condition  of  the  river. 

The  portion  of  the  river,  90  miles  in  length,  between  Vincennes  andTerre  Haute  is 
not  in  as  good  a  condition  as  formerly,  on  account  of  the  numerous  snags  which  are 
again  obstructing  the  channel  in  various  places. 

An  additional  obstruction  on  the  river  is  caused  by  a  new  out-off,  WolPs  Cut-off,  20 
miles  above  Vincennes,  which  has  enlarged  in  the  last  two  years  to  such  an  extent 
that  at  low  water,  very  nearly  the  whole  volume  of  the  river  passes  through  it,  so  that 
steam-boats  can  not  go  around  the  bend,  but  are  compelled  to  pass  through  the  cnt-oC 

Hundreds  of  snags  having  lodged  at  the  head  of  this  cut-off,  it  is  with  much  diffi- 
culty that  steam* boats  can  pass  through  at  low  water,  and  unless  the  snags  are  re- 
moved soon  navigation  will  again  bo  cut  in  two  between  Vincennes  and  Terre  Haute. 

There  are  also  other  portions  of  the  river  where  dredging  and  works  of  cootrac- 
tion  would  prove  beneficial,  but  the  most  urgent  work  is  the  removal  of  snags. 

It  is  intended,  should  there  be  any  money  available  during  the  present  fiscal  year, 
to  resume  removal  of  snags  from  the  channel  in  the  order  of  their  hurtfnlness  to  navi- 
gation. 

There  has  been  some  falling  off  in  the  commerce  carried  on  the  river  during  the 
year.  This  is  to  bo  attributed  in  part  to  the  poor  crox>s  of  last  year,  and  also  to  the 
unprecedented  low  water  of  the  summer  and  fall  of  1867,  which  precluded  any  navi- 
gation. 

I  think,  however,  that  the  navigation  of  this  portion  of  the  river  will  be  entirely 
successful  only  when  a  system  of  locks  and  dams  has  been  constructed. 

I  append  the  commercial  statistics  of  this  portion  of  the  river  during  the  fiscal  year. 

Estimate  to  be  the  same  as  in  our  last  annual  report  to  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

O.  L.  Petitdidibr, 

Maj.  Amos  Stickney,  AMXMtant  Engineer. 

Corps  of  Engineers,  U.S,A, 


commercial  statistics. 

Amount  of  freight  carried  on  Wabash  River  above  Vincennes  during  the  'fiscal  year 

ie87-'88. 


Articles. 


Com boshels.. 

Wheat do.... 

OaU do.... 

Rye do — 

Potatoes J do 

Cosl tons.. 

Lumber fcet,B.  M.. 

Flonr barrels.. 

Salt do.... 


Qoantity. 


205,770 

103, 242 

52,864 

040 

1,140 

11.157 

808,500 

2,350 

3,200 


Articles. 


Quantity. 


Staves  and  heading namber. 

Hoop  poles do — 

Vinegar barrels.. 

Merobandlse pounds.. 

Shingles namber.. 

Misoellaneoos  items pounds . . 

Passengers namber.. 

Saw-logs  raited  and  sawed  by  mills 
along  the  river,  approximate  only.. 


I 


1CL0» 
7i7« 
T4 
1,147,881 
150.400 
74, 3» 

5,  mow 
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The  steam-boats  Ida  Lee^  Bosedale,  Diana^  and  Crown  Point  were 
plying  regalarly  on  Wabash  Eiver  between  Yincennes  and  Terre  Hante 
daring  the  fiscal  year  1887-'88. 

Besides  these  the  steam-boats  Dauntless^  Juniata^  Mallard^  John  and 
Hmryj  and  Little  Joker  are  located  at  Terre  Haute  and  making  irreg- 
nlar  trips  both  above  and  below  Terre  Haate. 


CC  5. 

IMPROVEMENT  OP  WHITE  RIVER,  INDIANA. 

The  work  done  daring  the  year  has  consisted  in  the  continuation  of 
the  improvement  at  Kelly's  Ripple  by  dredging  rock  previously  blasted. 
Daring  the  first  half  of  the  fiscal  year  no  work  was  done,  as  the  water 
was  too  low  to  get  the  dredge  from  the  Mount  Carmel  Lock  up  to  Kelly's 
Blpple.  In  August  a  contract  was  made  for  building  a  new  hull  for  the 
dredge.  This  was  delivered,  machinery  transferred,  and  dredge  started 
to  work  May  7,  on  the  cut  in  the  chute  which  had  been  commenced  the 
previous  year.  This  cut  was  nearly  completed  June  20,  when  the 
dredge  was  started  on  another  cut  which  will  make  the  channel  75  feet 
wide. 

Ahout  5,190  yards  of  rock  have  been  removed  during  the  year. 

The  estimate  of  last  year  for  continuation  of  the  work  on  the  lower 
part  of  the  river  is  repeated.  Work  above  Hazleton  is  useless  until 
the  bridge  at  that  point  is  made  passable. 

Completing  work  at  Kelly'8  Ripple $8,000 

One  year's  snagging 4,000 

Dtedging 4,000 

Care  of  plant  and  contingencies 1,500 

Total 17,500 

The  report  of  Assistant  Engineer  O.  L.  Petitdidier  is  appended. 

Money  statement. 

July  1, 1987,  amoant  available $4,^40.49 

Joly  1, 1888,  amoiint  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  jQly  1, 1887 12,226.04 

Jolyl,  1888,  oatstanding  liabilities 366.19 

2,592.23 

Jaly  1, 1888,  balance  available 2,348.26 

Amonnt  appropriated  by  act  of  Angast  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 .% 7,348.26 


r Amount  (estimated)  reo  aired  for  completion  of  exiatinff  project 12, 500. 00 

I  Amoont  tbatcan  be  profitably  expended  in  fiscal  year  endinj^  Jane  30,1890    12, 500. 00 

Ittedin  compnano 

bor  acts  of  1866  am 

BNa  88 110 


I  Sabmitted  in  compnance  witi^  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867 
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Abstract  of  proposals  for  hull  for  dredge^  received  in  response  to  the  attached  advertisement 
dated  July  7 ^  1887,  and  opened  August  9^  1887,  in  the  absence  of  Maj.  Amos  Stieknejf, 
Corps  of  Engineers  J  U.  S.  A.y  by  B.  H.  Cooper^  clerk. 


No. 


Bidders. 


Price 

pereacli 

bAlf. 


Howard  T.Cook fl,6MLM 

MatCox    W5.« 

John  A.  Porter  and  Samuel  C.  McCUntock 1,415.(» 


*  RecommeDded  for  acceptauce. 
ABSTRACT  OF  CONTRACTS. 

Name :  Mat.  Cox.  Date :  September  12,  1887.  Purpose  and  oonsideration :  That 
the  said  Mat.  Cox  shall  famish  one-half  of  the  ueoessary  labor  and  material,  a  sepa- 
rate contract  being  signed  for  the  other  half,  and  shall  constrnot,  and  delirer  at 
Meant  Carmel,  111.,  complete,  a  wooden  hull  for  a  dredge-boat.  That  the  said  Maj. 
Amos  Stickney  shall  pay  for  the  said  wooden  hull  the  sum  of  $1,990;  one-half  of  aaid 
amount  being  paid  nnder  this  contract,  and  the  other  half  under  the  aforesaid  sepa- 
rate contract. 


REPORT  OP  MR.   O.   L.   PETITDIDIER,   ASSISTANT  ENGINEER. 

Mount  Carmel,  111.,  July  2, 1868. 

Major:  I  have  the  honor  to  sabmit  the  following  report;  on  improvement  of  White 
River,  Indiana,  during  the  fiscal  year  1887-^88. 

No  appropriation  was  made  for  the  improvement  of  this  river  during  the  year  1887. 

The  work  done  during  the  fiscal  year  1887-^88  has  consisted  in  continuing  improve- 
ment at  Kelly's  Ripple,  by  removing,  by  means  of  a  dredge,  rock  already  blasted  oat 
in  the  chute,  it  being  the  aim  to  widen  this  chute  until  a  clear  width  of  75  feet  at  low 
water  is  obtained. 

Unfortunately,  when  the  dredge,  which  was  in  use  at  the  lock-site  at  Grand  Rapids 
on  Wabash  River,  became  available,  the  stage  of  water  was  such  that  the  dredge 
could  not  be  taken  to  Kelly's  Ripple,  so  that  no  dredging  was  done  during  the  first 
half  of  the  Hscal  year. 

In  the  meau  time,  the  hull  of  dredge,  which  was  nearly  ten  years  old,  had  become 
80  rotten  and  leaky  that  it  became  doubtful  whether  it  could  be  kept  afloat  through 
the  winter. 

A  contract  for  a  new  hull  for  dredge  was  therefore  entered  into  in  August,  1887. 
The  contract  price  for  furnishing  and  delivering  a  new  hull  beiugr,  $1,990,  one-half 
was  charged  to  the  Wabash  River,  as  the  dredge  is  used  equally  by  both  rivers. 

The  hull  was  completed  in  December  1887,  and  delivered  on  February  6,  1888. 

The  work  of  transferring  machinery  to  the  new  hull  was  commenced  on  April  1, 
1888,  and  continued  until  Afay  4,  when  the  dredge  was  taken  up  to  Kelly's  Ripple. 

Work  was  resumed  on  May  7  on  the  cut  which  had  been  begun  in  the  Ml  of  18d6. 
this  cut  being  nearly  completed  on  June  20,  when  the  dredge  was  started  on  its  last 
cut,  increasing  the  clear  width  of  chute  from  65  to  75  feet. 

On  June  30  the  last  cut  had  been  completed  for  a  distance  of  325  feet  from  the 
lower  end  of  chute. 

The  work  done  at  Kelly's  Ripple  during  the  last  fiscal  year  is  as  follows : 

Linear  feet  of  cut  dredged  (about  12  feet  wide) 1,460 

Cubic  yards  removed 5,1W 

Number  of  days  worked  with  dredge 48 

Average  daily  progress : 

Linear  feet 30.42 

Cubic  yards 108.12 

condition  of  the  river. 

The  river  is  not  in  as  favorable  a  condition  as  desired,  for,  although  the  re<|aiBite 
depth  of  3i  feet,  adopted  in  project  of  improvement,  has  been  more  than  attained tt 
Kelly's  Ripple,  which  was  formerly  an  impassable  obstruction  at  low  water,  yet  tt 
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low  water  there  are  many  sand-bars  where  the  channel  depth  will  not  exceed  2  feet, 
while  nnmerons  snags  in  the  bends  are  a  constant  sonrce  of  danger. 

I  append  the  commercial  statistics  of  the  river  from  Hazleton  to  its  month. 

It  will  be  seen  that  the  amoont  of  navigation  and  commerce  has  become  unimpor- 
tant darine  the  year. 

This  is  one  to  several  causes,  one  of  which  is  the  continnons  unprecedented  low 
water  of  1887;  another  the  poor  crops  of  last  fall,  so  that  the  quantities  of  freight 
wftitJDg  for  shipment  were  very  matenally  reduced. 

The  bad  location  of  draw  of  railroad  bridge,  2  miles  above  Hazleton,  has  also  an 
ioflnenoe  in  keeping  out  of  the  river  the  larger  steam-boats. 

Bat,  in  my  judgment,  the  depth  of  3^  feet,  which  the  present  project  contemplates, 
even  if  it  could  be  obtained  without  continuous  works  of  improvement,  is  Insufficient 
to  allow  steam-boats  to  compete  efficiently  with  the  railroads,  and  it  is  only  after  a 
greater  depth  of  water,  say  6  feet,  has  been  obtained  by  means  of  locks  and  dame, 
that  the  river  navigation  can  once  more  take  its  legitimate  place. 

During  the  present  year  it  is  proposed  to  complete  the  improvement  at  Kelly's 
Ripple. 

Very  respectfully,  your  obedient  servant, 

O.  L.  Petitoidier, 

Assistant  Engineer, 

Ji^j.  Amos  Stickkry, 

Corpt  of  EnffineerSf  U,  S.  A. 


COMMERCIAL  STATISTICS. 

Amount  of  freight  carried  on  the  White  River  during  the  fiscal  gear  1887-'88. 


Deeignation  of  ftreight.  \  Unit^ofqaan- 


Logs  towed  by  tteam-boata FeetB.M  .. 

Cora  and  wheat Bushpls.  ... 

lAm  handled  by  naw-milla,  which  have  been  handled  by  the  water  route  '  Feet,  B.  M  .. 
utHD  Haaleton  Bridge  to  month  of  White  River. 


Qoantities. 


300.000 
125,000 
780, 000 


lAtt  of  steam-boats  plging  on,  or  which  have  made  various  trips  on.  White  /?irer,  during  the 

fiscal  year  lH87-'88. 


Kame. 


A.Carey 

Hugh  Bam  (very  tmali  boat) . 


Where  plying. 


Hazleton  to  mouth  of  White  River. 
Forks  of  White  River  to  Deoker  Station. 


CC6. 
IMPROVEMENT  OF  TBADEWATEB  RIVER,  KENTUCKY. 

The  project  for  the  improvemeDt  of  this  river  contemplates  the  for- 
mation of  a  clear  channel  at  least  40  feet  in  width,  with  a  minimum 
depth  of  2^  feet  during  eight  months  of  the  year,  for  a  distance  of  41 
miles. 

Owing  to  the  very  small  amonnt  of  funds  available,  about  $550,  very 
little  work  was  done  duriog  the  year,  and  that  consisted  of  the  removal 
of  a  number  of  obstructions,  snags,  tree-tops,  etc.,  from  the  first  10  miles 
of  the  river. 

The  river  is  in  good  condition  to  the  Fish  Trap  Ford,  a  distance  of 
about  24  miles  from  the  mouth,  though  a  few  snags  are  yet  to  be  re- 
moved. 
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Money  statement. 

July  1,1887,  amount  available $549.  G& 

Jaly  1,  1888|  amooxit  expended  daring  fiscal  year,  exclnsiye  of 

liabilities  outstanding  July  1,  1887 1160.12 

July  1,  1888,  outstanding  liabilities 18.00 

—      178. 12 

July  1, 1888,  balance  available 371.54 

Amount  appropriated  by  act  of  August  11,  1^88 6,000.00- 

Amount  available  for  fiscal  year  ending  June  30,  1869 6, 371. 54 


COMMERCIAL  STATISTICS. 


Commercial  statittica  of  Tradewatfr  River,  Kentucky  ^  for  fiscal  year  ending  June20, 1888. 


Articles. 


Coal bushels.. 

Wheat do 

Com ..do 

Floar barrels.. 

Bran tons.. 

Tobacco ponnds.. 

Lumber  sawed  .feet,  B.  H . . 
Lumber  in  logs do... 


Quantity.       Value. 


Articles. 


973,680 

$58,414<¥> 

214,350 

160.045.00 

«2,874 

2«,268.30 

17.889 

88.945.00 

880 

6,835.00 

178,480 

99.164.00 

2,537,475 

263,475.00 

1,847,584 

11,780.27 

Staves number. 

Potatoes barrels. 

Hogs head. 

Beef  cattle do.. 

Sheep do.. 

"RfLgn dozens. 

Poultrv  do.. 

Miscellaneous  flrelgbt. lbs . 


Quantity. 

-Vslii^. 

273.000 

$aa,'m.(» 

4,730 

9,43S.(» 

3.210 

3«,52t.W 

732 

21.960.00 

472 

1.41A.00 

3,478 

347. » 

973 

1.94&W 

75,835 

87.49i.7S 
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mPBOVEMENT  OP  GREAT  KANAWHA  AND  ELK  RIVERS,  AND  OF  CON- 
STRUCTION OF  HARBOR  OF  REFUGE  AT  MOUTH  OF  GREAT  KANAWHA 
RIVER,  WEST  VIRGINIA— IMPROVEMENT  OF  NEW  RIVER,  IN  VIRGINIA 
AND  WEST  VIRGINIA. 


SSPOBT  OF  COLONEL  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Greal  Kanawha  River,  West  Virginia. 

2.  Operating  and  care  of  locks  and  dams 

on  the  Great  Kanawha  River,  West 
Virginia. 


3.  Harl>or  of  refage  at  mouth  of  Great 

Kanawha  River,  West  Virginia. 

4.  Elk  River,  West  Virginia. 

5.  New  River,  Virginia  and  West  Virginia. 


EXAMINATIONS. 
6.  Ganley  River,  West  Virginia ;  Meadow  River,  West  Virginia. 


(For  letter  of  transmittal,  see  Appendix  I.) 


DD  I. 
IMPROVEMENT  OF  GREAT  KANAWHA  RIVER,  WEST  VIRGINU. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
Uian  6  feet  all  the  year  roond  throa^hoat  the  whole  river,  96  miles. 

The  means  are  locks  and  dams.  The  locks  are  aboat  300  by  50  feet, 
rhe  following  table  shows  the  present  condition : 


Val 


BiBtance  from  Charleston. 


Style  of  dam. 


Stimilea  above I  Fixed.... 

21  Hilea  above — do  — 

15 mflea above {  Movable. 

9mi]ea above I — do  .... 

imflesbelow i — do  — 


Remarks. 


In  operation. 

Do. 
Do. 
Do. 


1749 
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One  more  site  may  be  occupied  above  and  several  more  below.  Some- 
dredging  is  also  reqaired  in  the  pools,  as  well  as  tlie  removal  of  snag^ 
and  rocks. 

Dam  2  was  completed  in  1887.  The  site  of  No.  7  has  been  owned  by 
the  United  States  for  several  years,  but  no  work  could  be  done  upon 
it  because  of  the  failure  of  the  appropriation  bill  of  1887. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  Li» 
usual  efficient  manner.  His  report,  which  is  appended,  treats  in  detail 
of  the  operations  of  the  year. 

As  the  improvement  of  the  river  has  progressed  the  commerce  on  it, 
notably  the  shipment  of  coal,  has  greatly  increased. 

The  telephone  line  has  been  maintained  between  the  central  office  ii^ 
Charleston  and  the  locks,  and  is  used  by  night  as  well  as  by  day,  being 
found  indispensable  for  the  proper  oversight  and  direction  of  operations 
as  well  of  construction  as  of  maintenance. 

A  gauge  reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  New  to  form  the  Great  Kanawha  River;  and 
another  at  Hintou,  where  the  Greenbrier  empties  into  the  New  Kiver. 
The  compensation  of  these  men  is  less  than  $10  a  month  each.  They 
send  to  the  central  office  daily  reports  by  postal-card  of  the  stage  of  the 
river  at  their  respective  stations,  and  by  telegraph  when  there  is  a 
rapid  rise.  These  reports  are  necessary  as  warnings  to  the  central  of- 
fice in  Charleston  in  order  that  such  maneuvers  of  dams,  etc.,  may  be  had 
in  time  as  the  height  and  duration  of  the  freshets  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  some  point 
on  the  Upper  Gauley,  and  perhaps  also  on  the  Elk. 

Money  statement 

Jnly  1, 1887,  amount  available $102,327.81 

Jnly  1, 1888,  amount  expended  during  fitoal  year,  exclusive  of  liabilities 
outstanding  July  1.  1887 96,432.1^ 

July  1,1888,  balance  available 6.8Ki.© 

Amount  appropriated  by  act  of  August  11,  ltf88 350,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 355, 9d6, 62 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 320,  OUO.  CO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1890 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstraet  of  propoiaU  for  iron-work  for  Look  No,  2,  opened  at  United  Statet  Engineer' 9  offitt 
Charleston,  W,  Fa.,  at  A  p.m.,  July  1,  1887. 


ArticlM. 


Wroaght-iron . 

Cmst-iron 

St«e1 


Total  . 


Approxi* 
mate 
quanti- 
ties. 


No.l.— Baildera' 

Iron  Foondery, 

ProTidenoe,  R.  I. 


PouDds.  1  3  § 


43,000 
22.500 
2,200 


6.14 
6.5 
15.5 


Amonnt. 


$2,640.20  . 

1,462.50  , 

341.00 


No.  2.— Ainslle.      No.  8.-Qw»eBCH7 

Cochran  &  Co.,  Lou-  Bridge  and  Steua^ 

isviUe,Ky.         I  Forging  Compuj- 


6.6 
.5 
1.2 


I 


Contract  with  Ainslie,  Cochran  dt  Co. 


4,443.70 


Amounr. 


II 


A.moiiflt 


$2,795 

7.2 

^^ 

1,125 

5.2 

*^S 

264 

1.6 

ss: 

4,184 


4.«n» 
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Ahstractfor  proposals  for  furniahing  Umber  for  lock  gates  of  Lock  Xo.  *2,  opened  at  Charles- 
ton, W,  Fa.,  July  28,  1887. 

[Approximate  qaantities.] 
Ko. '  Name  and  address  of  bidders.  Feet  B.  M.    ■^***^*'  I  Aiuount. 


William D.  Lewis,  Maiden,  W.  Vft 62,000  i  $26  ;       $l.«12 

LW.  Montgomery,  Coal  Valley,  W.Va. 62,000  I  40  I         2,790 


Contract  with  William  D.  Lewis. 


Abstract  of  proposals  for  completing  the  No,  2  Lock-kousCy  Great  Kanawlia  lliccr,  opened 
^ike  United  States  engineer  office,  Charleston,  Kanawha  County,  W.  Va.,al  noon  June 
21, 1888. 


No. 


Names. 


John  Gilliland,  Charleston,  W.  Ya 

Henry  Crawford,  Saint  Albans.  W.  Va.  (not  signed) . 
DaTidEagan,  Charleston,  W.Va 


Amount. 

$673.00 

650.00 

516.00 

Contract  with  David  Eagan. 


report  op  mr.  a.  m.  scott,  assistant  engineer. 

United  States  Engineer  Office, 
Charleston,  Kanawha  County,  7F.  Va.,  July  2, 1888. 
Colonel  :  I  have  the  honor  to  snhmit  the  following  report  on  the  Great  Kanawha 
RiTer  improyement  for  the  fiscal  year  ending  June  30, 1888. 

LOCK  AND  DAM  NO.  2— STATIONARY  DAM  (84^  MILES  FROM  MOUTH  OF  RIVKR,  AND  26^^ 
MILES  ABOVE  CHARLESTON). 

This  work,  which  carries  the  slack  water  improvement  5^  miles  farther  ap,  or  to  the 
foot  of  Loup  Creek  Shoal,  was  completed  and  put  in  operation  during  the  year.  The 
first  lockage  was  made  Decemher  12, 1887. 

THE  LOCK. 

The  contractors  for  <*  finishing  Look  No.  2,"  Chas.  H.  Stronc  &  Son,  of  Cleveland, 
Ohio,  completed  their  work  eany  in  July.  This  finished  the  lock,  except  the  gates. 
Descriptions  of  the  work  embraced  by  this  last  contract  for  the  masonry,  etc.,  of  the 
lock,  and  of  the  entire  structure,  have  been  published  in  your  recent  Annual  Reports. 

THE  LOCK-GATES,   FILLING  VALVES,   TRESTLE  DAM,   ETC.,   AT  NO.  2. 

The  material  for  the  lock  gates  was  procured  by  regular  contracts ;  Ainslie,  Coch- 
nm  &  Co.,  of  LonisyiUe,  furnishing  the  iron- work,  and  W.  D.  Lewis,|of  Maiden,  W.  Va., 
tbe  timber.  The  gates  were  built  and  hung  by  hired  labor.  The  upper  set  were 
erected  in  place  on  the  sills  and  platform  of  the  head  bay ;  the  lower  gates  were  built 
OQ  the  bank,  slid  on  ways  into  the  river,  towed  into  the  recesses,  and  raised  by  steam 
capetansand  screws. 

The  lower  gates  are  31  j-  feet  high,  each  leaf  weighing,  with  valves,  etc.,  attached, 
aboat  46|  tons.  The  gates  fit  and  work  well  and  are  a  nice  job  throughout.  They 
were  boilt  and  hung  by  an  average  force  of  about  15  men,  mechanics  and  laborers  to- 
gether, in  twelve  weeks.  The  master  carpenfter  on  the  construction  of  the  gates,  Mr. 
J.  S.  Williams,  deserves  much  credit  for  skill  and  energy  shown  in  building  and  hjand- 
I'mg  them. 

The  filling  valves,  the  maneuvering  apparatus  for  valves  and  gates,  and  the  trestles 
for  the  needle  dam  across  the  head  of  the  lock  were  also  placed  t)y  hired  labor. 
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The  trestles  and  maQeuverlng  apparatus  were  furnished  by  Ainslie,  Cochran  & 
Co.,  under  their  contract'  (dated  July  9,  1887)  above  referred  to.  The  Ailing  valvei 
were  procured  in  1885  in  the  contract  with  the  Snead  &.  Co.  Iron  Works. 

DAM  NO.  2. 

The  contractor  for  the  dam,  Mr.  L.  M.  Petitdidier,  completed  his  contract  in  De- 
cember, 1887.  This  included  the  timber  crib-dam,  masonry  abntment,  abutment 
cribs,  and  the  shore  protection. 

The  dam  is  524  feet  long ;  the  height  averages  about  26  feet.  It  is  bnilt  of  white- 
oak  timber  cribs  filled  with  loose  stone.  The  face,  from  a  little  above  lower  pool  sur- 
face, is  built  in  steps.  The  back  is  vertical  to  within  3  feet  of  top  and  has  a  short 
slope  to  crest.    The  width  at  bottom  and  up  to  first  step  is  38  feet. 

The  dam  and  abutment  rest  on  solid  rock,  about  141-  feet  below  low  water. 

For  the  greater  part  of  the  dam  the  river-bed  material  was  removed  with  a  dredge 
and  the  bottom  cribs  sunk  to  rock. 

For  the  abutment  and  75  feet  of  the  dam  next  to  it  and  part  of  the  retaining  cribs, 
the  excavation  was  made  **  by  hand,"  the  water  being  kep^out  by  steam-pumps,  and 
the  works  built  '*  in  the  dry  "  on  the  rock. 

The  following  are  the  quantities  and  cost  of  work  done  under  this  contract: 


Qmbbing  and  olearin^C,  complete 

Sxcavation,  at  75  cents cubic  yards.. 

Bxcavation  (rock),  at  $1.50 do — 

Smbankment.  at85*cent8 do — 

Poddling.attl do.... 

StooeflUlDg,at$L56 do.... 

Hand-placed  riprap,  at  12.50 do — 

Pavine,at$4 do 

Bock-fiMse  maaonry,  at  $0.50 do — 

Coping,  at  $10 do  — 

Timber,  in  place,  at  $30  per  It feet,  B.M.. 

Iron,  in  place,  at  5  Oents  per  poond poopde.. 


Amount  paid  contractor . 


Qoantity. 


88.445 

100 

7.872 

418 

15,333 

112 

456 

1.100 

31 

091,773 

67,055 


AmooBt 


$1, 500.00 

28,833L7S 

2tt.50 

2,7SS.2» 

41&00 

23,76f.i:i 

280.M 

1, 82100 

u,oae.oo 

4M.00 
20.753.19 
3,387.75 


104,32&54 


Banking  the  dam. — The  banking  of  the  dam  was  not  included  in  the  contract,  and 
this  was  commenced  with  the  Government  dredge  and  tow-boat  December  14, 1887, 
and  continued  until  January  3,  1888,  when  the  work  was  stopped  by  ice  and  bsd 
weather  and  the  boats  laid  up  for  winter.  In  connection  with  the  dredging  at  the 
approaches  of  the  look  this  season,  some  additional  material  has  been  put  back  of  the 
dam ;  this  work  is  now  about  two-thirds  done  and  will  be  finished  this  summer.  But 
little  banking  was  required  to  overcome  the  leakage  sufficient  to  fill  the  pool  at  an 
ordinary  stage,  and  the  water  has  not  been  below,  or  down  to,  the  crest  since  in  De- 
cember, 1887. 

Lock-house,  oompJeiion  of, — Proposals  for  completing  the  unfinished  part  of  the  lock- 
house  at  No.  P.  were  opened  here  by  you  on  June  21.  The  contract  was  awarded  to 
the  lowest  bidder,  Mr.  David  Eagan,  and  he  is  now  getting  ready  to  begin  the  work. 

Operating  Lock  and  Dam  No,  2. — ^The  first  lockage  was  made  December  12,  and  the 
work  has  been  in  regular  operation,  except  six  days  during  the  winter  when  naviga- 
tion was  suspended  by  ice,  since  that  date. 

Eiprapping,  fitting  up  ground$f  etc. — ^During  the  winter  and  spring  about  925  cubic 
yards  of  riprap  were  placed  on  the  banks  a4joining  the  works,  mostly  about  the  abut- 
ment, by  the  regular  lock  hands  and  a  few  hired  laborers.  The  grounds  about  the 
lock  and  lock-house  have  also  been  put  in  order,  graded,  seeded,  and  fenced,  and  some 
of  the  old  out-bnildincs  fitt-ed  up  for  regular  use  as  shops  and  store-rooms. 

ApproacheB  to  tooJ^.-HThe  Government  dredge,  during  May  (from  the  7th)  and  Jane, 
1888,  has  been  employed  on  the  approaches  to  the  look.  The  work  thus  far  has  been 
mainly^  above  the  losk  in  straightening  the  shore  and  widening  the  approach.  Some 
material  that  had  washed  in  below  the  lock  was  also  removed. 

The  working  of  the  look-valvee,  etc.— Time  of  maneuvers.-^The  ojperation  of  the  valves, 
gates,  and  apparatus  generally  is  verjr  satisfactory.  The  lock  is  filled  by  8  plate-iron 
valves,  each  5  by  2i  feec  area,  set  horizontally  in  wrought  frames  in  the  platform  of 
he  head  bay.  They  are  maneuvered  in  pairs  with  endless  chains  and  capstans.  One 
man  (with  a  turn  and  a  half  of  the  capstan)  easily  opens  two  connecting  vaXres 
against  11.60  feet  head  (the  greatest  there  na8  been  yet,  and  being  within  four-tenths 
of  a  maximum  hea<l)  in  seven  ftecoiids. 
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Tbo  lock  is  filled  or  emptied  ia  four  minates.  The  disoharge-Talves'  are  in  the  lower 
gates:  five  valyes  in  each  leaf. 

Lockages  are  made,  either  up  or  down,  in  from  six  and  one-half  to  eight  minutes. 

The  No.  2  Pool, — ^The  completion  of  this  lock  and  dam  extends  dlackwat'Cr  naviffa- 
tion  into,  perhaps,  all  considered,  the  richest  and  most  extensive  coal-fields  of  the 
Great  Kanawha,  and  the  river  shipments  of  coal  and  coke  from  this  part  of  the  valley 
most  soon  be  large.  Owing  to  steep  slopes  and  bad  shoals  part  of  the  river  was  prac- 
tically useless  for  coal-boat  navif^ation,  and  up  to  this  time  the  shipments  from  there 
hsve  been  almost  entirely  by  rail  Some  of  the  operators  have  already  commenced 
to  ship  by  river,  having  got  ready,  or  partly  so,  in  anticipation  of  the  lock  and  dam, 
and  others  are  now  making  preparations  to  build  tipples  and  procure  barges.  It  is 
probable  that  the  shipment  of  coal  and  coke  from  the  No.  2  Pool  will,  in  a  few  years, 
(jqaal  or  exceed  that  nrom  any  other  pool  on  the  river. 

The  following  is  taken  from  the  records  kept  at  No.  2 : 

Through  the  lock  since  December  12, 1887 : 

Coal -. bushels..  560,000 

Coal  barges 116 

Steam-boats 88W 

Total  lockages  made 881 

LOCK  NO.   3,   STATIONARY  DAM   (21   MILES  ABOVE  CHARLESTON). 

Kavisation  was  suspended  hve  days  during  the  winter  by  ice.  With  this  exception 
tbe  lock  has  been  in  regular  operation. 

FUling  valves,  leakage  of. — ^The  leakage  about  the  filling  valves  has  been  getting 
gradually  worse  again  since  the  repairs  of  November,  1886.  ,  It  is  so  much  now  that 
the  lower  gates  have  to  be  startea  open  against  a  head  of  about  7  inches,  causing 
hard  work  for  apparatus  and  men,  aud  slow  lockiuff.  It  has  proved  impossible  to 
overcome  the  leakage  of  and  about  these  valves,  and  i>y  your  direction  plans  are  now 
being  made  to  remove  them  and  put  in  a  filling  device  similar  to  that  at  Lock  No.  2. 
This  will  necessitate  entire  new  valves  and  maneuveriug  apparatus  and  a  general  re- 
modeling of  the  platform  and  timber- work  in  the  head  bay.  It  is  proposed  to  get  the 
materials  ready  to  place,  as  far  as  possible,  iu  advauce,  and  do  the  work  some  time  this 
fall  during  low  water. 

Biprappinffy  etc. — About  300  cubic  yards  of  riprap  were  placed  on  the  bauks  at 
wearing  points  about  the  works,  during  the  year.  Some  improvement  was  also  made 
io  the  approaches  to  the  lock  by  grading  tbo  bank  and  removing  obstructions  along 
the  shore. 

Emptjfing  valves. — A  Screw  device  for  maneuveriug  one  of  the  emptying  culvert- 
valves,  was  designated,  procured,  and  set  last  spring. 

The  following  is  from  the  records  kept  at  No.  3  for  the  year  : 

Through  the  lock: 

Coal bushels..  1,215,700 

Coal  barges 26^ 

Steam-boats 1,747 

Other  craft 75 

Passengers 7,436 

Miscellaneous  freight,  merchandise,  produce,  etc tons . .  3, 276 

Lumber B.  M..  741,950 

Totalnumber  of  lockages  made 1,786 

THE  MOVABLE   DAMS. 

The  three  completed  movable  dams  with  their  locks  have  beeu  in  goo<l  working 
order  during  the  year.  About  the  usual  amount  of  expense  and  labor,  the  latter  in 
main  part  done  by  the  regular  hands,  ban  been  required  to  keep  the  works  in  good 
condition,  but  no  extensive  repairs  have  been  necessary.  The  following  is  a  brief  ac- 
count of  operations  at  each  of  the  movable  dams : 

LOCK  AND  DAM  NO.  4  (16  MILES  ABOVE  CHARLESTON). 

The  dam  has  been  up  214  -days  during  the  year.  It  was  lowered  three  times  and 
put  up  twice.  It  was  up  at  the  date  of  the  last  Annual  Report  and  remained  standing 
untilJannary  3, 1888,  when  it  was  lowered  for  the  vt^nter. 

Special  reference  to  this  lowering  of  the  dams  will  be  made  further  on.  The  dam 
remained  down  till  May  1,  1888,  when  the  spring  raising  was  begun.  It  was  put  up 
by  5  men  in  4  hours.  It  was  closed  Juno  12,  1888,  and  remained  up  until  the  29th, 
when  it  was  lownred  by  5  men  in  2  hours,  for  a  rise,  and  is  still  down. 
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The  following  is  taken  firom  the  records  of  No.  4  for  the  year : 


Throngh  the  lock : 

Coal bushels. 

CoiJ-bargea 

Steamers  

Other  era  ft 

Total  lockages  made 


1,  GOO,  000 

659 

1.165 

89 

1.251  , 


Through  the  naTigation  paas: 

Coal buaheU..  2,067.l» 

Coal-barges 198 

Steamers 1,08 

Othercraft a 

Kaiofkll inches..         27.84 


LOCK   AND   DAM  NO.  5  (9  MILES  ABOVE  CHARLESTON). 

The  dam  was  kept  np  218  days  during  the  year.  It  was  lowered  three  times  and  pot 
np  twice.  It  was  lowered  January  3, 1888,  and  kept  down  till  May  1.  It  was  pot  ap  bj 
7  men  (including  some  of  the  dredge  crew)  between  7  a.  ra.  of  May  1  and  3  p.  m.  of 
the  2d.  Lowered  for  a  rise,  May  13,  by  6. men,  in  2  hours  and  50  minutes.  Itva» 
elobed  again  June  9,  and  remained  up  until  June  29,  1858.  Lowered  on  the  29th  for 
the  rise,  without  any  difficulty,  and  is  still  down. 

The  following  is  from  the  records  kept  at  the  lock  during  the  year : 


Through  the  luck : 

Coal bushels..  2.429.700 

Coal-barges 1.103  : 

Steamers 1,301  i 

Othercraft 62  j 

Passengers 10,231  1 

Total  lockages  made I,i62  , 


Through  the  navigation  pass : 

Coal bushels..  7.74a,«l 

Coal-barges l.Ml 

Hteam-boata J.4IS 

Othercraft .  U 

RalnfaU inches..         55.« 


LOCK   AND   DAM  SO,  6  (4  MILES  BELOW  CHARLESTON  AND  54  MILKS  FROM  THK  MOCTH 

OF  THE  RIVER). 

The  dam  was  lowered  three  times  and  put  up  twice  during  the  year.  It  was  ap 
altogether  218  days.  When  lowered  for  winter,  on  January  3, 1888,  the  dam  had  beeo 
standing,  as  had  also  Nos.  4  and  5,  since  June  16.  The  spring  raisins  was  accom- 
plished oy  4  men,  between  5.30  a.  m.  of  May  1,  and  noon  of  the  2d.  The  dam  ww 
lowered  for  the  rise  of  May  13,  and  remained  down  till  June  9,  when  it  was  raised  by 
4  men  in  8|  hours.  It  was  thrown  again  June  29  (the  maneuver  was  made  by  5  mea 
in  3  hours),  and  is  still  down.  » 

The  following  is  compiled  from  the  records  kept  at  the  lock.  It  will  be  remembered 
that  navigation  in  the  unslacked  watered  river  below  No.  6  was  almost  entirely  sos- 
pended  for  six  months  during  the  year,  by  low  water. 


Through  the 
lock. 


Through  the  { 
narigatiou 


Coal 

Coal-barges 

Steam-boi»ts 

Othercraft 

Passengers 

Miscellaneous  freight,  merchandise,  produce,  etc 

Railroad  ties 

8aw-logs 

Stayes.. 


.bushels. 


.tons. 


Tan  bark cords. 

Sawed  lumber 1,000  feet  B.  M . 

Total  lockages  made 


1,544,000 

600 

461 

101 

2,070 

2.194 

10.187 

616 


250 

5,400 
683 


15,787.000 

2.715 

1.515 

50 

2.523 

10.090 

17,600 

7.870 

270,000 

270 

620,000 


Total 


.»31,0» 

3,  as 

l,l» 

la 

4.» 

lt» 

27,  iff 

276. «» 

S» 

628. 4« 


EXPERIENCE  WITH  ICE.— LOWERING  DAMS,  ETC. 

The  river  below  the  locks  was  unusually  low  last  summer  and  fall  and  on  inW 
winter.  Owing  to  this  the  movable  dams  were  kept  up  laler  than  ever  before.  There 
was  no  shipping- water  for  coal  afber  early  in  June,  lw7,  and  when  winter  came  there 
were  between  lour  and  five  hdndred  loaded  coal-barges  held  in  the  pools.  Tb» 
weather  turned  cold  December  28,  1887,  the  thermometer  goin^  down  to  -f-IC^,  an^ 
on  the  29th  the  river  was  nearly  covered  with  large  fields  of  thm  moving  ice.  The 
dams  would  have  been  put  down  that  day  bat  for  the  requests  of  coal-men  to  keep 
them  up,  and  the  knowledge  that  lowering  on  such  a  low  st^ge  of  water  would  grounfl 
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«nd  seriously  damage  numy  loaded  barges.  The  night  of  the  29t.h  was  still  colder, 
the  thermometer  fMling  to  H-T^;  and  the  pools  were  frozen  over  with  stoat  ice  from  I 
to  2|  inches  ^hiok.  On  the  90tn  news  was  received  of  more  moderate  weather  in  the 
Northwest,  and  it  was  decided  to  hold  on  to  the  dams  a  little  longer. 

Floating  ice  was  not  allowed  to  accnmnlate  against  the  bridges  and  wickets,  bat 
kept  ronnmg  over  the  dams,  the  pools  being  kept  flash,  as  necessary,  by  the  ase  of 
joint  covers. 

In  the  No.  6  or  Charleston  Pool  the  ice  was  kept  broken  np  as  much  as  prac- 
ticable by  tow-boats.  No  material  damage  was  sustained  at  any  of  the  works.  The 
river  began  to  rise  a  little  January  2, 1888.  The  dams  were  held  till  the  morning  of 
the  3d,when  they  were  all  saceessfuliy  and  rapidly  lowered. 

At  No.  4  there  was  some  trouble  with  the  bar  gearing  and  several  of  the  wicketa 
were  tripped  by  hand,  but  the  entire  maneuver  was  made  by  4  men  in  3  hours. 
Dams  5 and  6  were  put  down  bv  6  men  in  3  hoars  and  10  minutes.  In  lowering  the 
weir  trestles  at  No.  6  some  of  the  bridge  aprons  were  carried  over  the  wrong  way  by 
the  current;  one  of  the  aprons  was  twisted  off  and  another  considerably  bent  in  thi» 
way.  One  of  the  pass  wickets  at  this  dam  also  got  fouled  with  the  trestle-chain  and 
failed  to  go  clear  down,  but  was  afterwards  lowered,  uninjured. 

As  stated  before,  the  dams  when  put  down  this  time  had  all  been  standing  since 
Jqdc  16,  1887,  a  contiuuous  period  of  201  days. 

Owiog  to  the  rise  in  the  river,  beginning  Janaary  2, 1888,  the  lowering  of  the  dams 
on  the  §d  caused  no  damage  to  loaded  barges.  The  greater  part  of  coal  held  in  the 
river  went  to  market  in  this  rise. 

DREDGING. 

Owing  to  scarcity  of  funds  the  dredge  was  employed,  altogether,  only  about  three 
moDths. 

Nearly  all  of  this  work  with  the  dredge  and  tow-boat  was  at  No.  2,  banking  the 
dam  and  improving  the  approaches  to  the  lock,  and  has  been  referred  to  under  that 
head. 

In  addition  to  ordinary  repairs  on  the  boat<s  a  new  steel  dipper  was  purchased,  and 
the  dredge  fitted  up  with  new  spuds. 

Dnnog  the  year  three  sunken  coal-barges,  two  in  the  Charleston  Pool  and  one  near 
Lock  3,  that  obstructed  navigation  were  removed  by  the  dredge. 

OFFICE  AND  FIELD  WORK,  ETC. 

Lock9  No8.  7  and  9,^1x1  accordance  with  your  purpose  to  begin  Locks  7  and  8  as 
soon  as  sa£Bcient  appropriation  is  made  by  Congress,  steps  are  Ming  taken  as  far  as 
foods  at  band  will  admit  to  get  these  works  under  contract  with  as  little  delay  as 
possible  after  provision  is  made.  The  plans  and  specifications  for  Lock  7  have  been 
nearly  completed.  At  the  site  some  additional  surveys  and  borings  to  rock  have  also 
been  made  during  the  year. 

A  line  of  check-levels  was  run  last  month  from  Lock  6  to  the  site  of  No.  7,  and  on 
down  to  the  proposed  site  of  No.  8,  below  Raymond  City.  Drawings  for  the  single 
lock-hooae  and  office  proposed  at  No.  7  have  been  made. 

limiahed  drawings, — Complete  drawings  of  Lock  and  Dam  No.  6,  including  details  of 
the  iron  work,  etc.,  of  the  movable  dam,  and  drawings  of  Look  No.  2  have  been  pre- 
pared, and  copies  of  all  made  for  the  files  of  the  office  of  the  Chief  of  Engineers. 

Mr.  Thomas  £.  Jeffries,  assistant  engineer,  has  been  employed  during  the  year  on 
general  office  and  field  work.  He  was  engaged  for  a  short  time  at  Louisville  as  io- 
spector  on  the  contract  for  the  iron-work  of  the  gates,  etc.,  for  Lock  2. 

Mr.  8.  B.  Miller,  civil  engineer,  has  been  employed  part  of  the  time  during  the 
year,  mostly  on  office  work. 

Mr.  Theodore  Schoonmaker  continued  to  act  as  inspector  and  assistant  engineer  on 
eonsUnction  of  Lock  and  Dam  No.  2  nntil  the  completion  of  that  work,  and  has  been 
engaged  part  of  the  time  since  en  plans  and  drawings  in  this  office. 

The  faithful  and  efficient  services  of  these  gentlemen  is  gladly  acknowledged. 

•      RAILROAD  BRIDGE  AT  POINT  PLEASANT. 

Under  5'onr  direction  to  look  after  this  bridge,  building  over  the  Great  Kanawha, 
as  regarded  its  construction  in  conformity  with  approved  location  and  law,  occasional 
measnrements  and  examinations  of,  and  reports  on,  it  have  been  made  from  this  office 
during  the  year. 

The  bridge  was  built  by  the  Ohio  River  Railroad  Company,  and  was  finished  last 
April.  It  is  a  cantalever.  The  river  span  is  480  feet  long  between  centers  of  piers,  or 
abont  458  feet  in  the  clear  at  low  water.  The  shore  spans  are  each  160  feet.  The 
lowest  point  of  the  bridge  at  the  center,  or  of  the  **  suspended  span,"  is  90.97  feet 
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above  low  water,  and  29.9d  feet  above  the  highest  known  stage.  The  lowest  point 
neipt  to  the  piers  is  90.1b  feet  above  low  water.  The  river  piers  rest  on  eaissons  sank 
to  solid  rock  (fonnd  about  18  feet  below  low  water),  and  luive  no  riprap  or  other  ob- 
struction about  them. 

This  is  the  first  brid^  built  over  the  Great  Kanawha.  No  complaints  have  been 
made  about  it,  and  it  is  thought  to  be  entirely  satisfactory,  both  as  to  location  and 
dimensions,  to  all  the  river  interests. 

Very  respectfully,  your  obedient  servant, 

Addison*  M.  Scott, 

Betideut  Engineer, 
Col.  Wm.  p.  Craighill, 

Corps  of  Engineers,  U,  S.  A, 


COMMERCIAL  STATISTICS. 


UxiTEp  States  Engineer  Ofeice, 
Charleston^  Kanawha  County,  W.  Va,,  Septembe"  6,  1888. 
Coal  shipped  from  mines  on  the  Great  Kanawha  River,  below  Kanawha  Falls,  and  other 
statistics  relating  to  the  coal  businc^  for  the  several  years  named. 


Y©ar. 


1875 

1876 

1877. 

Year  endiog— 

Jane  30,  1881.. 

Jane  1. 1883 . 

Jane  1, 1884  . . 

June  1, 1885 . . 

Jane  1. 1886  . . 

Jane  1,  1887  . . 

Jane  1.1888... 


Shipments  |  Shipmentit        Total         MiniM)  fn 
by  river.    :  by  ndlroad.  sbipnients.|  operation. 


Tow-boats  Coal  barges 
in  nee.  in  use. 


BuMheli.    I  Buthett. 

4, 048, 300  'u,  702,  «5 

6, 024, 050  I  *6. 000, 650 

5, 183, 650  '  •7, 758, 800 


0.628.696 
15.870,458 
18.421,084 
17.812.323 
17,861.613 
23.233.374 
20,100.625 


6.631.660 
18. 290. 255  I 
12. 059, 172  I 
12.972.217  ; 
13.958,745 
19, 100, 896 
20,962.686 


Btfkelt. 

0.841.225 
11.683,700 
12,942,450 

12.260,356 
28,660.713 
30.4S0,256 
30.784.540 
81,815.358 
42.894.270 
41. 003. 331 


"The  shipmenta  by  railroad  fortbe'lrst  three  years  given,  vis,  1875.  1876,  1877,  include  the  New  Hirer 
mineH  above  Kanawha  Falls. 
tEstlmated. 

The  nnnsually  lon^  continuance  of  low  water  last  season,  referred  to  in  the  Annnal 
Report,  will  account  for  the  falling  o£f  in  the  shipments  by  river  during  the  year  end- 
ing June  1,  li^.  Navigation  was  almost  entirely  suspended  in  the  nnslack-watered 
part  of  the  river  for  six  months  of  the  time.  About  18,000,000  bushels  of  the  river 
shipment  for  the  year  went  out  in  the  five  months  between  January  1  and  June  1, 
1888. 
Respectfully  submitted. 

Addison  M.  ^ott, 

Besident  Engineer. 
Col.  Wm.  p.  Craighill, 

Corps  of  Engineers f  U.  S,  A. 


DD2. 


OPERATING  AND  CARE  OF  THE  LOCKS  AND  DIMS  ON  THE  GREAT  KANA- 
WHA RIVER,  WEST  VIRGINIA. 

United  States  Engineer  Office, 

Baltimore^  Md.,  July  9, 1888. 
General  -.  Daring  the  past  fiscal  year  the  expense  of  operating  the 
locks  and  dams  on  the  Great  Kanawha  Riverin  West  Vir^nia  has  been 
paid  in  the  manner  indicated  by  section  4,  act  of  July  5,  1884. 
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In  compliance  with  the  proviso  to  that  section  which  requires  the 
rendition  of  an  itemized  statement  of  such  expenses,  I  have  the  honor 
to  forward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oraighill, 
Colonel  of  Engineers. 

The  Chief  op  Bnginbiirs,  U.  S.  A. 


Statement  of  amonnt  expended  during  ike  fieoal  year  ending  June  30,  1888,  (mt  of  ike  gen- 
enl  appropriation  for  **  operating  and  eareof  oanah  and  oiker  works  of  navigation*' 
in  operating  and  keeping  in  repair  ike  locke  and  dame  on  ike  Great  Kanawka  Biver^ 
Weet  Virginia. 

Lock  and  Dam  No.  2,  after  completion,  December  11,  1887 : 

For  w^esof  regular  look  hands |1,096.50 

For  repairs  and  extralabor 280.09 

For  supplies,  as  oils,  fuel,  tools,  etc '       153.05 

For  freights  and  transportation 5.90 

$1,535.54 

Lock  and  Dam  No.  3 : 

For  wages  of  regular  look  hands 1,954.99 

For  repairs  and  extra  iabor 333.03 

For  supplies,  as  oils,  fuel,  tools,  etc 101.90 

For  freights  and  transportation 3.80 

2,393.72 

Lock  and  Dam  No.  4 : 

For  wages  of  regular  lock  hands 1,994.91 

For  repairs  and  extra  labor 253.45 

For  supplies,  as  oils,  fuel,  tools,  etc 119.99 

For  freights  and  transportation 4.95 

2,3rt.30 

Lock  and  Dam  No.  5 : 

For  wages  of  regular  lock  hands 1,987.03 

For  repairs  and  extra  labor 306.13 

For  supplies,  as  oils,  fuel,  tools,  etc 55.98 

For  freights  and  transportation 1.00 

2,350.14 

Lock  and  Dam  No.  6: 

For  wagesof  regular  lock  hands 1,966.01 

For  repairs  and  extra  labor 306.25 

For  supplies,  as  oils,  fuel,  tools,  etc 117.46 

For  freights  and  transportation 2.20 

2,391.92 

For  part  of  central  oiBce  expenses  and  general  Buperinf<3ndence : 

wages 1,331.00 

Rent  and  supplies ^ 1 263.51 

1,594.51 

For  dredging  at  locks  and  part  of  running  expenses  of  steam- 
boat : 

Wages 1,442.79 

Repairs 159.05 

Supplies 95.45 

a,,     .^  1,397.29 

TelephoDe : 

For  rent  of  instruments 129.96 

For  repairs 93.84 

For  freights  and  transportation 13.40 

237.20 

Gauge-keepers : 

For  pay  of  gauge-keepers  and  reporters  at  Hinton  and  Kanawha 
Falls 144  00 

Total 14,417.62 
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[Public— No.  97.] 

AN  ACT  granting  to  the  Kanawha  and  Ohio  Railroad  Company  the  right  to  lay  its  track  through 
United  States  lock  and  dam  property  in  the  Great  Kanawha  Valley,  State  of  West  Virginia. 

Be  it  enacted  by  the  Seriate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  MsemhUdt  That  the  Kanawha  and  Ohio  Railroad  Company  is  hereby  author- 
ized to  maintain  and  use  itb  track  through  the  United  States  property  at  lock  and  dam 
number  six  on  the  north  side  of  the  Great  Kanawha  River,  m  Kanawha  County, 
West  Virginia,  and  to  use  for  a  right  of  way  through  said  property  a  section  of  land 
fifty-four  feet  wide  and  bounded  and  described  as  follows,  to  wit :  Beginning  at  a 
pdnt  in  the  lower  line  of  the  United  States  lot  one  hundred  and  sixty-three  feet  from 
the  comer-stone  marking  the  lower  or  western  end  of  the  line  to  said  lot  along  the 
public  road,  running  thence  north  sixty-six  degrees  east  six  hundred  feet  through 
the  said  lot  to  a  point  in  the  upper  line  thereof;  thence  with  said  upper  line  sonth 
twenty-four  degrees  thirty  minutes  east,  crossing  the  center  line  of  the  said  railroad  at 
twenty-seven  feet,  in  all  fifty-four  feet :  thence  south  sixty-six  degrees  west  six  hundred 
feet  through  the  said  lot  to  a  povnt  in  the  lower  line  thereof;  thence  with  the  lower  line 
of  said  lot  jiorth  twenty-four  degrees  thirty  minutes  west,  crossing  the  center  line  of  the 
said  railroad  at  twenty-seven  feet,  in  all  fifty-four  feet,  to  the  place  of  beginning,  con- 
taining about  three-fourths  of  an  acre.  And  the  privilege  is  also  hereby  granted  to 
said  company  of  hereafter  laying,  maintaining,  and  using  a  track  throuch  the  United 
States  property  on  the  north  bank  of  said  river  at  lock  and  dam  number  four,  and 
at  lock  and  dam  number  three,  and  at  lock  and  dam  number  two,  in  said  county,  subject, 
however,  to  the  antecedent  written  consent  and  approval  of  the  Secretary  of  War  as  to 
location,  construction,  and  width  of  right  of  way :  Provided,  That  said  Kanawha  and 
Ohio  Railroad  Company,  its  successors  and  assigns,  shall,  if  the  Secretary  of  War  iu 
his  discretion  require  it,  pay  a  reasonable  yearly  rental  for  said  property,  the  amount 
thereof  to  be  ascertained  and  prescribed  by  the  Secretary  of  War  :  Provided^  however, 
That  the  said  company  shall  construct  and  maintain,  at  its  own  cost,  all  such  wagon- 
crossings,  cattle-guards,  and  fences  over  and  along  the  line  of  its  road  through  the 
said  Government  property,  at  all  of  the  four  lock  and  dam  sites  mentioned  in  this 
act,  as  ma  V  be  required  by  the  Secretary  of  War:  Provided  further^  That  the  said 
company  sliall  take  up  and  remove  its  track  or  tracks  from  the  said  property,  or  any 
part  thereof,  at  either  or  all  of  the  tour  sites  mentioned,  whenever  thereto  directed  by 
the  Secretary  of  War;  and  such  removal  shall  not  be  made  the  foundation  for  any 
claiai  for  damages  against  the  United  States;  And  provided  further,  That  the  right 
to  repeal,  alter,  or  amend  this  act  is  reserved  to  Congress. 

Approved,  February  28,  1987. 


[Public— No.  123.] 

AN  ACT  to  authorize  the  coDstmction  of  bridgea  across  the  Great  Kanawha  River  below  the  Fslla 
aod  to  prescribe  the  dimenaions  of  the  same. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  any  persons  or  corporations  having  lawful  authority  to 
erect  a  bridge  or  bridges  across  the  Great  Kanawha  River,  in  West  Virginia,  may  here- 
after erect  bridges  across  said  river,  for  railroad  or  other  uses,  upon  compliance  with 
the  provisions  and  requirements  of  this  act. 

Sec.  2.  That  every  bridge  erected  across  the  Great  Kanawha  River,  in  West  Vir- 
^nia,  shall  have  its  axis  at  right  angles  to  the  current  at  high  towing  stages,  with 
Its  piers  parallel  to  the  current,  and  all  of  its  spans  shall  be  through  spans.  No  rip- 
rap or  other  outside  protection  for  insufficient  foundations  will  be  permitted  around 
the  channel-piers,  and  all  coffer-dams  or  other  temporary  works  must  be  removed  by 
the  owners  of  the  bridge  before  it  is  opened  to  traffic.  Every  such  bridge  shall  have 
at  least  one  channel-span,  the  center  of  which  shall  be  in  the  middle  of  the  channel 
usually  run  by  descending  coal-fleets  iu  high  towing  stages,  said  channel-span  to  have 
a  clear  opening  of  four  hundred  feet  at  low-water  line.  Said  channel-span  shall  be 
At  least  twenty-nine  feet,  measured  to  the  lowest  part  of  the  span,  above  local  highest 
water  thus  far  known,  as  determined  by  the  United  States  engineers,  and  shall  be 
at  least  ninety  feet  above  low  water  in  bridges  built  at  or  near  the  montn  of  the  river, 
and  seventy-flve  feet  above  low  water  in  bridges  built  at  or  near  Charleston,  West 
Virginia. 

Sec.  3.  That  any  persons  or  corporations  authorized  to  construct  a  bridge  across  the 
Oreat  Kanawha  River  shall  ^ve  notice  bv  publication  for  two  weeks  in  newspapers 
having  a  wide  circulation,  in  not  less  than  two  newspapers  in  each  of  the  cities  of 
Louisville,  Kentncky ;  Cincinnati,  Ohio ;  GalHpoHs,  Ohio,  and  Charleston,  West  Vir- 
^nia,  and  shall  submit  to  the  Secretary  of  War,  for  his  examination,  a  design  and 
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clrairjiigs  of  the  bridge  and  piers,  and  a  map  of  the  location,  ffiving,  for  the  upace  of 
at  least  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of 
the  banks  of  the  river  and  the  sAore-lines  at  high  and  low  water.  This  map  shall  be 
accompanied  by  others,  drawn  to  a  scale  of  one  inch  to  two  hundred  feet,  giving, 
for  a  space  of  one-half  a  mile  above  the  line  of  the  proposed  bridge  and  a  quarter  of 
s  mile  Delow,  an  accurate  representation  of  the  bottom  of  the  river  by  contonr-lines 
tvo  feet  apart,  determined  by  accurate  sonndin^,  and  also  showing  over  the  whole 
width  of  this  part  of  the  river  the  force  and  direction  of  the  currents  at  low  water 
and  at  high  towing  stages,  by  triangulated  observations  on  suitable  floats.  The  maps 
siiali  also  show  the  locations  of  otner  bridges,  locks,  and  dams,  coal-tipples,  cribs, 
tod  all  public  and  private  structures  in  the  vicinity  inside  of  high- water  Hues,  and 
shaU  give  such  other  information  as  the  Secretary  of  War  may  require  for  a  full  and 
sttisfMtoiv  understanding  of  the  subject.  Said  maps  and  drawings  shall  be  referred 
to  a  board  of  engineer  officers  for  examination  and  report,  which  board  shall  per- 
aonally  examine  the  site  of  the  proposed  bridge,  and  shall  hold  a  public  session  at 
0ome  convenient  point  to  hear  all  objections  thereto,  of  which  public  session  due  no- 
tice and  invitation  to  be  present  shall  be  given  to  all  interested  parties ;  and  if  said 
board  of  engineer  officers  report  that  the  site  is  unfavorable,  the  Secretary  of  War 
shall  be  authorized,  on  the  recommendation  of  said  board,  to  order  such  changes  in 
the  bridge  or  its  piers,  or  such  guiding-dikes  or  other  auxiliary  works,  as  may  be  nec- 
essary for  the  security  of  navigation ;  and  such  changes  or  additions  shall  be  made  at 
the  expense  of  the  owners  of  said  bridge ;  and  the  proposed  bridge  shall  only  be  a  le- 
gal structure  when  built  as  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  parties  owning,  occupyinp^,  or  operating  bridges  over  the  Great 
Kanawha  River  shall  maintain,  for  the  security  of  navigation,  at  their  own  expense, 
from  sunset  to  sunrise,  throughout  the  year,  such  lights  on  their  bridges  as  may  be  re- 
quired by  the  Light-Honse  Board  or  the  United  States  engineer  officer  in  charge  of 
said  river;  and  during  the  construction  of  any  bridge  under  this  act,  such  lights  and 
baovs  shall  be  kept  on  coffer-dams,  cribs,  piles  of  stone,  floating  crafts,  rafts,  and  so 
forth,  used  in  the  construction  of  the  bridge,  as  may  be  necessary  for  the  security  of 
navigation. 

Sec.  5.  That  the  officers  and  crews  of  all  vessels,  boats,  or  rafts  navigating  the 
Great  Kanawha  River  are  required  to  regulate  the  use  of  the  said  yassels,  and  of  any 
pipes  or  chimneys  belonging  thereto,  so  as  not  to  interfere  with  the  construction  of 
any  of  the  bridges  authorized  by  the  provisions  ot  this  act. 

Skc.  6.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawfal  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
Biile  paid  for  the  transportation  over  the  railroads  or  pnblic  highways  leading  to  the 
laid  bridge ;  and  the  United  States  shall  have  the  rignt  of  way  for  telegraph  or  tele- 
phone purposes  across  any  such  bridge ;  and  in  case  of  any  litigation  arising  from 
my  alleged  obstruction  to  the  navigation  of  said  Great  Kanawha  River  created  by 
the  GonstractioA  of  any  bridge  under  this  act,  the  cause  or  question  arising  may  be 
tried  before  the  circuit  or  district  court  of  the  United  States  for  the  district  of  West 
Virginia. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  so  as  to  prevent  or  remove 
^  material  obetmotions  to  the  navigation  of  said  river  by  the  future  construction  of 
>ridges  is  hereby  expressly  reserved,  without  any  liability  of  the  Government  for 
laniages  on  accoant  of  the  alteration  or  amendment  of  this  act,  or  on  account  of  the 
)revention  or  requiring  the  removal  of  anv  such  obstructions;  and  any  change  in  the 
instruction  or  any  alt'Cration  of  any  such  bridge  that  may  be  directed  at  any  time 
>y  Congress  shall  be  made  at  the  cost  and  expense  of  the  owners  thereof. 
Approved,  March  3,  1887. 


DD3. 

lARBOR  OF    REFUGE  AT  MOUTH  OF  GREAT   KANAWHA  RIVER,  WEST 

VIRGINIA. 

No  work  has  been  done  on  the  ice-piers  daring  fiscal  year. 

Money  statement. 

rulyl,  1887,  amount  avaihible $168.44 

foly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1,  1887 168.44 
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D  D  4. 

IMPROVEMENT  OF  ELK  RIVER,  WEST  VIRGINIA. 

Nothing  was  done  in  the  fiscal  year  ending  June  30,  1888,  as  the 
amount  available  was  too  small  to  enable  operations  to  be  carried  on 
with  economy. 

Money  statement. 

Jaly  1, 1887,  amoant  avaHable $1,500.00 

Jalyl,  1888,  balance  available 1,500.00 

Amoant  appropriated  by  act  of  August  11,  1888 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1-^9 4, 500. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    5, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections:^  of  river  and 
harbor  acts  of  1866  and  1867. 


commercial  statistics. 

United  Statks  Engineer  Office, 
Charleston  {^Kanavoka)  W.  Va.,  Juljf  21, 1888. 
Colonel  :  I  have  the  honor  to  submit  tbe  following  statistics  of  business  on  Elk 
River  during  tbe  year  ending  June  30,  1888.    This  information  has  been  collected 
since  the  receipt  of  your  instructions  of  June  28. 

Lumber,  etc.,  which  came  down  Elk  River  to  or  past  Charleston  (Kanawha)  dar- 
ing the  year : 

Lumber  and  logs 1,000  feet,  B.  M..  15,900,000 

Railroad-ties number..  330,000 

Hoop-poles do....  300,000 

OaksUves do....  1,210.000 

As  near  as  can  be  ascertained,  the  value  of  merchandise  bought  of  dealers  in  this 
city  during  the  year,  and  taken  up  Elk  River  mostly  in  posh-boats  and  canones,  was 
about  1350,000. 

Very  respectfully,  your  obedient  servant, 

Addison  M.  Scott, 

A$$Utant  Engineer. 
Col.  Wm.  p.  Craighill, 

CorpB  of  Engineere,  U-  S,  A. 


DDs- 
IMPROVEMENT  OF  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

After  a  suspension  of  operations  for  some  years  for  want  of  fands,  an 
appropriation  of  $10«000  was  made  August  5, 1886,  applicable,  however, 
only  to  the  portion  of  the  river  above  the  Lead  Mines  in  Wythe  County, 
Va. 

Doubt  having  arisen,  in  view  of  the  changed  condition  of  affairs  on 
and  near  the  river,  as  to  the  propriety  of  expending  this  appropriation 
at  once,  it  was  decided  by  proper  authority  to  defer  operations  until 
the  will  of  Congress  could  be  further  ascertained. 
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Money  %tatement. 

July  1, 1887,  amount  available $10,222.29 

July  1, 18^8,  amoant  expended  daring  fiscal  year,  exoloslYe  of  liabilities 
ontrtanding  July  1,1887 75.00 

July  1, 1888,  balance  available 10, 147.29 

■ 

(Amoant  (estimated)  reqnired  for  completion  of  existini^  project 159, 000. 00 
Amonnt  that  can  be  profitably  ex  pended  i  n  fiscal  year  en£ng  Jane  30, 1890    20, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


DD& 


PRELnaNAEY  EXAMINATIONS  OP  GAULEY  AND  BiEADOW  RIVERS,  WEST 

VIRGINIA. 

United  States  Engineer  Oppioe, 

Baltimore^  Md.y  December  26, 1867. 

Generax  :  I  bave  the  honor  to  sabmlt  the  following  report  of  the 
ezaminatioQ  of  Gaaley  and  Meadow  rivers,  West  Yirginia,  called  for 
by  Congress  in  the  last  river  and  harbor  bill  which  be<^me  a  law. 

After  mneb  search  for  information  concerning  those  streams,  by 
means  of  correspondence  with  residents  of  the  section  throagh  which 
they  flow,  as  well  as  with  others  familiar  with  them  or  interested  in 
their  improvement,  and  after  study  of  existing  maps  and  docoments, 
pnnted  and  manascript,  I  made  an  examination  of  the  lower  10  miles 
of  the  Gnoley  in  the  early  part  of  Jane,  1887.  As  I  was  obliged  then 
to  return  to  Baltimore,  the  examination  was  continaed  and  completed 
by  CJol.  W.  Proctor  Smith,  lately  of  the  Corps  of  United  States  Topo- 
graphical Engineers. 

A  copy  of  the  report  of  Colonel  Smith,  dated  Jaly  18, 1887,  is  here- 
with, in  which  he  gives  a  fall  description  of  the  (Pauley  and  Meadow 
rivers,  their  physi<»l  characteristics,  capability  for  improvement,  char- 
acter of  products  of  the  regions  throagh  which  they  flow,  etc.  These 
things  need  not  be  again  gone  over  by  me. 

The  ^Boughs"  of  the  Gaaley,  commencing  12  miles  from  the  month 
and  extending  for  a  distance  of  26  miles,  may  be  deemed.an  insupera- 
ble barrier  to  open  navigation  by  boats  for  the  Ganley  at  and  above 
tiiem,  and  for  its  tributaries  above  them,  including  Meadow  Biver,  ex- 
oept  at  a  very  great  cost,  out  of  proportion  to  any  advantage  likely  to 
be  gained  by  such  an  improvement  in  the  present  condition  of  the 
country. 

The  Gaaley  as  high  up  as  the  foot  of  the  <<  Boughs''  is  already  navi- 
gable for  bateaax  carrying  8  to  10  tons,  but  the  navigation  is  diffi- 
cult. It  is,  however,  important  to  the  people  living  along  or  near  this 
stretch,  for  by  it  they  are  enabled  to  conununicate  with  ti^e  pool  of  the 
Oreat  Kanawha  Biver  just  below  the  month  of  the  Gtinley,  along 
which  rnns  the  tmnk  line  called  the  Newport  News  and  Mississippi 
Valley  BaUroad.  A  valuable  improvement  of  these  12  miles  of  the 
Oauley  oonld  be  made  at  an  expense  of  $10,000. 

While  no  estimate  is  submitted  for  a  boat  navigation  of  any  other 
part  of  the  Oauley  or  for  the  Meadow  Biver,  it  is  considered  proper  to 
can  attention  to  the  great  advantage  which  would  follow  the  expenditare 
of  $65,000  in  the  ^^  Boughs"  in  facilitating  and  cheapening  the  bring- 
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ing  to  market  of  millions  of  feet  of  lumber  of  the  most  valuable  and 
yaried  kinds.  Some  persons  say  with  sneers  that  logging  is  not  navi- 
gation,  forgetting  or  not  knowing  that  the  timber  which  is  broaght  down 
many  streams  not  navigable  by  boats  is  one  of  the  most  valuable  prod- 
ucts for  the  commercial  uses  of  the  whole  country.  In  its  movement 
to  a  market  it  has  the  peculiar  property  of  being  its  own  carrieri  and 
does  not  need  the  help  of  any  other  by  land  or  water. 

Similarly,  $45,000  can  be  expended  with  great  commercial  benefit  in 
improving  a  portion  of  Meadow  Biver  for  floating  logs  into  the  Gktuley. 

When  the  improvement  of  the  Great  Eanawha  is  carried  to  its  head 
at  the  falls,  a  short  distance  below  the  mouth  of  the  Oauley,  which 
would  cost  $700,000,  it  may  seem  expedient  to  continue  the  slackwater 
up  the  Oauley  some  distance  to  facilitate  the  movement  to  a  market  of 
the  great  bodies  of  fine  coal  now  undeveloped  near  the  lower  river.  On 
this  point  a  report,  with  estimate,  is  appended,  by  Mr.  K  H.  Button, 
under  date  of  May  23, 1887. 

It  is  understood  that  surveys  for  a  railroad  up  the  Gkkuley  have  been 
made,  and  in  connection  with  this  scheme  the  proposition  to  extend  tiie 
Elanawha  and  Ohio  Railroad  above  Charleston  is  of  importance. 

The  country  through  which  Meadow  Biver  flows  has  special  interest 
ftom  its  relations  to  the  project  for  the  improvement  of  the  Great  Kan- 
awha Biver  set  forth  by  the  distinguished  engineer,  Mr.  Charles  EUet, 
in  his  report  of  1858,  which  contains  much  valuable  statistical  data. 

Those  who  would  wish  for  detailed  information  as  to  the  products  of 
this  region  are  also  referred  to  the  volume  entitled  ^'  Besources  of  West 
Virginia,'*  prepared  in  1876  under  a  State  board. 

Two  maps  are  herewith,  the  first  showing  in  outline  the  Qreat  EZan- 
awha  and  its  tributaries,  of  which  the  (Pauley  is  an  important  one,  the 
other*  being  a  sketch  of  Lower  Oauley,  prepared  by  Mr.  Button  to  ac- 
company his  report  already  referred  to. 

Ko  detailed  survey  of  the.Oauley  and  Meadow  rivers  is  needed  at  this 
time.  The  improvement  of  the  rivers  is  recommended  to  the  extent  in- 
dicated in  the  foregoing  report,  viz : 

ForbatesuxnaTigatlon,  Lower  Qanlev $10,OOQ 

To  fiitoilitate  moYement  of  lumber  in  Gaoley 6&,000 

75,000 
To  fiMilitatemoYement  of  lumber  in  Meadow 45»000 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaiohill, 
OoUmel  o/Ungineen. 
The  Chief  of  Engineebs,  XT.  S.  A. 


BBPORT  OV  MB.  K.  H.  HUTTON,  ASSISTANT  KNOINSBB. 

Baltimors,  Md.,  Jfay  23, 1887. 

Dear  Sir  :  In  aooordanoe  with  your  verbal  inatruotious  I  have  made  a  personftl  ex- 
amination of  the  Gaaley  River,  with  a  view  to  its  connection  by  a  slackwater  im* 
provement  with  that  of  the  Eanawha  below  the  falls. 

The  examination  was  made  without  instrnmenti^  and  the  levels  and  distances  were 
obtained  from  the  New  River  survey  of  1874  (made  under  your  direction)  and  the 
report  of  the  late  Mr.  Charles  EUet,  civil  engineer.  It  was  not  carried  beyond  the 
mouth  of  Little  Elk  Creek  (9  miles  above  the  mouth),  as  it  was  evident  that  1  mile 
(or  2)  above  this  the  slope  of  the  river  became  too  great  to  render  a  slackwater 
scheme  desirable  or  usefnl. 

'  •Omitted. 
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The  Gftoley  has  a  width,  at  its  Junotion  with  the  New  River  (or  Kanawha),  of  500 
feet  and  a  depth  of  5  or  6  feet  at ''  low  water."  At  abont  1  mile  from  its  mouth  it 
narrows  to  aboat  300  feet,  and  maintains  nearly  the  same  for  10  miles  (above  its 
month). 

It  has  a  fall  in  this  distance  of  abont  40  feet,  or  4  feet  per  mile,  and  flows  over  a 
rooky  bed  (of  sand  conglomerate)  in  shallow  rapids  and  deeper  pools,  the  latter  aver- 
I  aging  abont  1  mile  in  length  each. 

I  The  banks  are  high  and  rocky,  in  fact,  are  generally  the  foot-slopes  of  the  mount- 
ains: the  tributary  creeks  rise  much  more  rapidly  than  the  river,  and  have  no  val- 
leys low  enough  to  be  injured  by  backwater  from  the  dams  even  in  freshets. 

The  mountains  on  either  side  are  filled  with  beds  of  excellent  coal,  and  iron  ore  of 
good  (jnality  is  said  also  to  be  abundant.  The  npper  parts  of  the  river,  as  well  as 
of  all  Its  tribntiiries^  are  heavily  timbered  with  walnut,  oak,  and  poplar,  in  which 
(jaite  a  heavy  trade  is  even  now  carried  on,  though  I  have  been  unable  to  obtain  sta- 
tistics on  this  snbjeot. 

In  order  to  carry  a  7-foot  slackwater  navigation  from  below  Kanawha  Falls  np  the 
Oaaley  10  miles  (to  a  point  1  mile  above  Little  Elk  Creek)  I  have  adopted  the  dam 
and  lock  system  planned  for  the  New  River  (or  Kanawha)  in  1874-'76,  viz :  A  flight 
of  two  locks  each  of  15  feet  lift,  with  a  oonnectine  basin  250  feet  long,  and  a  dam  13 
feet  high,  located  abont  1,500  feet  above  crest  of  falls  (measured  on  center  line  of 
river}  and  7,200  feet  below  the  mouth  of  the  Ganley. 

This  dam  wonld  raise  the  water  3  feet  above  its  present  level  at  mouth  of  Ganley 
and  back  it  to  the  shoal  at  Scrabble  Creek,  1  mile  above  the  month.  It  is  proposed 
thence  above  to  place  fonr  dams  averaging  15  feet  in  height  (to  foundations),  with  a 
10-foot  lift-lock  in  each  of  same  size  as  designed  for  ^w  River,  viz,  250  feet  by  40 
feet  in  the  chamber.  The  dams  wonld  average  abont  250  feet  in  length,  exclusive  of 
roard-banks,  etc.  Assuming  the  same  details  as  were  used  in  projects  of  1874-^76  for 
New  River,  the  cost  wonld  be  as  below : 

Two  locks  15  feet  lift,  and  dam  1,400  feet  long,  at  Kanawha  Falls |299, 000 

Four  locks  10  feet  lift,  and  fonr  dams  250  feet  long,  each  |120,000 480, 000 

Making  a  total  of 779,000 

The  present  timber  interest  wonld  be  satisfied  with  a  dam  and  boom  piers  near  the 
month  of  Oanley,  which  could  be  done  for  abont  $50,000. 

A  small  sketch*  is  submitted,  taken  tcom  plat  of  the  "  Maury  "  land  ffrant,  which 
•bows  streams  only  on  one  side  of  the  river,  the  one  followed  by  the  road  and  having^ 
the  largest  drainage  area.  There  are  no  long  tributaries  on  the  left  bank,  owing  to- 
the  dbort  drainage  area  on  that  side.  No  better  map  has  been  obtainable,  and  neiUier 
time  nor  money  was  available  to  oonstrnct  one. 
Reepecttnlly,  yonrs, 

N.  H.  HUTTON, 

AsBiatant  Engineer. 

CoL  Wm.  P.  CRAIGHILL, 

CorjM  of  Engineeri  U.  8.  A. 


BEPOBT  OF  MR.  WILUAM  PROCTOR  SMITH. 

Baltimorb,  Mo.,  July  18, 1887. 

Coldnbl:  After  a  minnte  examination  of  the  papers  in  your  office  relating  to  the 
Ganley  and  Meadow  rivers,  in  West  Virginia,  in  accordance  with  your  verbal  in- 
stnietions  I  went  to  Kanawha  Falls,  W.  Va.,  May  31,  where  I  made  some  prelim- 
inary investigations  and  then  proceeded  to  examine  the  Ganley  River  from  its 
month  to  its  forks^  near  its  source,  as  well  as  Meadow  River  from  its  source  to  its 
month,  making  estimates  on  each  stream  as  to  cost  of  improvement  for  '* floating'' 
logs,  and  also  for  a  bateau  channel  on  the  lower  12  miles  of  the  Ganley,  after  which 
I  returned  to  Kanawha  Falls  and  thence  to  Baltimore,  Md.,  having  been  gone  abont 
fonr  weeks. 

During  the  first  week,  in  company  with  yourself  I  made  some  investigations  of  the 
lower  10  miles  of  the  Gauley,  and  also  a  trip  to  Charleston,  W.  Va.,  in  connection 
with  the  same.  The  trip  was  made  on  horseback  over  the  main  roads  and  bridle- 
paths, going  into  the  rivers  at  all  accessible  points,  making  examinations  above  and 
bebw  for  some  distance  on  foot.  To  be  more  exact,  I  went  from  Kanawha  Falls  to  the 
month  of  Ganley  River ;  thence  to  Little  Elk  Creek ;  Nicholas  Conrt-Honse ;  Webster 
Coort-Honse ;  Forks  of  Ganley ;  month  of  Williams  River,  np  the  same  to  its  forks  and 

^Omitted. 

Digitized  by  VjOOQIC 


1764     REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

down  to  its  month;  along  Gauley  to  the  mouth  of  Cranberry;  np  the  ''Divide^be* 
tween  it  and  Cherry  River^  crossing  the  latter  at  its  forks:  np  Little  Lanrel  Creek, 
crossing  Big  Lanrel  Creek  and  Beech  Knob  near  Cold  Knob,  reaching  Big  Clear 
Creek,  the  real  source  of  Meadow  River,  about  5  miles  below  its  head;  down  tbis 
creek  to  its  month ;  up  Meadow  River  to  James  River  and  Kanawha  Turnpike,  and 
down  again  to  its  mouth  at  Camifex  Ferry ;  down  Gauley  to  Little  Elk  Creek ;  np  to 
the  *^  KoiiKbs'^  in  a  canoe;  down  to  the  mouth  of  Gauley  in  same,  and  thence  to  Ka- 
nawha Falls. 

The  second  week  it  rained  almost  continuously,  which  caused  the  rivers  to  rise  and 
materially  retard  my  progess. 

Gauley  River  takes  its  rise  in  Webster  County,  W.  Va.,  its  tributaries  having  their 
sources  in  Pocahontas  County  and  Greenbrier  County.  It  is  about  115  miles  in 
length,  flowing  through  Nicholas  and  Fayette  counties  in  a  southwesterly  direction, 
sometimes  nearly  west,  and  near  its  mouth  almost  due  south ;  it  is  confined  entirely 
to  the  State  of  West  Virginia.  Its  headwaters  and  those  of  its  tributaries  are  covereid 
with  a  virgin  forest  of  the  finest  of  timber,  with  only  a  clearing  of  a  few  acres  here 
and  there ;  and  on  the  north  side  of  the  river,  in  Webster  and  Nicbolas  counties,  some 
glades  a  few  miles  wide  and  in  extent  20  or  25  miles,  which  give  only  a  stunted  growth, 
t^  break  up  this  vast  timber  section. 

For  the  first  12  miles  from  its  mouth  the  Gauley  falls  only  4  feet  per  mile ;  in  tbe 
next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge  si  milar  to  that  of  New  River, 
as  seen  from  the  Chesapeake  and  Ohio  Railway  between  Kanawha  Falls  and  Hinton, 
the  hills  on  either  side  being  several  hundred  feet  high  and  almost  perpendicular,  and 
streams  full  of  bowlders  of  sandstfine,  some  very  large,  and  so  numerous  as  to  justify 
the  people  in  calling  this  section  the  "  Roughs"  of  Gauley.  From  the  head  of  the 
"Roughs,"  near  Hominy  Creek,  2  miles  above  Hughes  Ferry,  to  the  Forks,  about  57 
miles,  the  fall  is  estimated  at  5  feet  per  mile.  The  levels  from  the  mouth  of  Gauiej 
River  to  the  mouth  of  Meadow  River,  29  miles,  are  taken  fh^m  Ellet's  report  on  the 
Great  Kanawha  River,  West  Virginia,  made  in  1858;  the  remainder  are  estimated. 
The  levels  on  Meadow  River  were  obtained  from  the  same  source. 

Gauley  River  is  500  feet  wide  at  its  mouth,  350  feet  wide  at  mouth  of  Meadow 
River,  200  feet  wide  at  mouth  of  Cranberry  River,  150  feet  wide  at  month  of  WilliamB 
River,  and  75  feet  wide  at  the  Forks. 

As  the  main  object  of  the  present  examination  was  to  ascertain  how  to  improve 
these  rivers  for  the  purpose  of  '*  floating  "  logs,  it  will  readily  be  seen  that  the  great- 
est obstructions  to  that  method  of  getting  out  timber  must  occur  in  the  part  called 
the  "  Roughs,"  and  such  is  the  case,  the  worst  places  being  found  first  at  Beech  Son 
Shoal,  the  third  encountered  in  going  up  the  "Roughs ; "  second,  Flat  Rook,  2  miles 
below  Carnifex  Ferrv ;  and  third,  the  Big  Chute,  if  miles  below  Hughes  Ferry.  In 
many  places  where  there  are  islands,  when  the  river  is  up  (and  it  sometimes  rises,  as 
reported,  40  feet),  the  logs  take  the  false  channels  round  the  islands  and  get  hemmed 
in  by  the  bowlders  at  the  lower  end,  and  there  is  no  way  to  get  them  out.  The  rem- 
edy for  this  must  either  consist  in  runnius  shears  from  the  main  shore  to  the  head  of 
the  island  or  in  blasting  out  the  rock  at  the  foot  of  the  same. 

The  principal  work,  as  mentioned  before,  is  found  in  the  "  Roughs,"  and  an  esti- 
mate  lias  been  made  for  blasting  out  the  rock,  leaving  the  pieces  in  place  to  be  moved 
by  the  action  of  ice  and  freshets  into  deep  water  and  thus  make  a  clear  channel: 

For  such  a  channel  30  feet  wide,  and  to  round  o£f  the  angles,  from  the  foot 
to  the  head  of  the  "  Roughs,"  26  miles,  will  cost  about  |S,250  per  mile....  $58,500 

From  the  head  of  the  "  Roughs  "  to  Stroud's  Creek,  25  miles,  wlU  cost  about 
$200  per  mile 5,000 

From  Stroud's  Creek  to  Forks  of  Gauley  River,  32  miles,  will  cost 1,000 

Total , 64,J00 

For  12  miles  from  its  mouth  up  to  the  "  Roughs  "  the  Gauley  River  is  navigable  for 
bateaux  carrying  from  8 to  10  tons  for  nine  months  in  the  year,  but  the  channels  are 
crooked  and  narrow  and  difficult  to  run.  To  make  this  part  good  there  will  have  to 
be  removed  and  built  into  walls  5,000  cubic  yards  of  loose  rook  from  twenty-fimr 

shoals,  at  75  cents  per  yard $3,750 

Three  shoals,  solid  rock,  200  cubic  yards,  at  $3 600 

Total 4,350 

For  channel  all  the  year  round : 

Twenty-four  shoals,  11, 000  cubic  yards  loose  r^ock,  at  75  cents 8,850 

Three  shoals,  350  cubic  yards  solid  rock,  at  $3 1,050 

Total 9,309 
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The  ohaQDol  to  be  30  feet  wide  and  2  feet  deep.  The  first  estimate  is  for  ordiDary 
sofflmer  water  and  the  second  for  extreme  low  water,  regarded  as  1  foot  lower  than 
ordinary  sammer  water. 

There  is  a  small  dam  5  or  6  miles  below  the  Forks  of  Ganley,  and  another,  for  a  com 
and  door  mill,  a  mile  or  two  above  the  mouth  of  Williams  River;  but  as  the  river  has 
always  to  be  up  several  feet  before  logs  can  be  floated,  these  dams  are  not  regarded 
as  much  of  an  obstruction  by  timber-men. 

The  Oanley  and  Its  tributaries,  including  Meadow  River,  drain  an  area  of  about 
22^500  square  miles. 

Williams  River,  rising  in  the  Greenbrier  or  Yew  Mountains,  is  about  35  miles  in 
length,  and  averages  about  100  feet  wide  up  to  its  forks  (9  mil«M).  It  empties  into  the 
Gaole^  75  miles  above  its  mouth,  and  is  a  larger  stream  than  its  principaL  No  diffl- 
cultj  m  floating  logs  on  its  waters.  With  the  exception  of  half  a  dozen  oleariugs  of 
a  few  acres,  the  country  it  drains  is  covered  with  the  finest  of  timber,  including  the 
extensive  yew  forests  at  its  head. 

Cranberry  River  also  rises  in  the  Greenbrier  on  Yew  Mountains,  and  is  from  20  to 
25  miles  lone  and  150  feet  wide  at  its  mouth.  It  flows  into  the  Gauley  60  miles  above 
its  month.  It  has  as  fiue  and  as  much  timber  as  Williams,  which  can  be  got  out  as 
easily,  if  not  more  so,  than  on  that  stream.  There  is  scarcely  a  settlement  on  it.  It 
is  named  from  the  cranberry  glades  at  its  source. 

Cherry  River  rises  in  Cold  Knob,  is  about  the  same  leng^th  and  size  as  Cranberry, 
150  feet  wide  at  its  moutb,  and  flows  into  the  Gauley  57  miles  from  itp  mouth.  The 
"divide"  between  Cranberry  and  Cherry  rivers  is  covered  with  timber  and  is  very 
wild.  From  a  point  9  miles  up  fi*om  the  Gauley,  for  28  miles  into  Pocahontas  County, 
no  house  is  encountered.  On  the  upper  waters  of  Cherry  some  farms  and  grazing 
lands  have  been  opened  up.  It  gets  its  name  from  the  great  number  of  large  cherry 
trees  on  its  banks  and  throughout  the  country  it  drains. 

Williams,  Cranberry,  and  Cherry  rivers  flow  in  a  northwesterly  direction  and  enter 
the  Gauley  on  its  left  bank. 

Mnddlet^f  Creek,  rising  in  the  "divide^  between  Gauley  and  Elk  rivers,  loins  the 
Qanley  on  its  right  bank  42  miles  above  its  mouth.  Some  timber  on  it,  but  it  is  prin- 
cipally cultivated.  The  best  lands  in  Nicholas  County  are  found  along  its  banks  and 
those  of  its  small  tributaries. 

Hominy  Creek  is  short  and  yer^  rough,  but  has  plenty  of  timber.  It  flows  into  the 
Ganley  from  the  sonth,  39  miles  from  its  mouth. 

Peters,  Laurel,  Little  Elk,  and  Twenty-Mile  creeks,  flowing  into  the  Ganley  on 
the  right  bank  and  Rich  Creek  from  the  lef%,  all  being  below  the  mouth  of  Meadow 
Biver,  29  miles  above  the  mouth  of  Gkiuley  River,  drain  about  all  the  territory  on 
which  it  is  claimed  there  are  to  be  found  iron  ores,  and  certainly  the  largest  amount, 
greatest  variety,  and  best  quality  of  the  coal.  In  fact,  all  of  the  New  River  and  Ka- 
nawha seams  are  found  hei-e,  caunel,  splint,  and  bituminous,  estimated  at  60  feet  in 
11  veins,  fh>m  3  feet  toll  feet  in  thickness.  All  the  hard  and  soft  varieties  are  here, 
ftnd  the  oannel  in  places  is  claimed  to  be  11  feet  thick.  Nothing  but  horizontal  min- 
ing is  required,  which  does  away  with  shafts  and  avoids  trouble  with  water. 

Bight  seams  of  red  hematite  iron  ore,  aggregating  17  feet,  are  said  to  be  found  in 
the  above  section  of  country  in  veins  from!  foot  6  inches  to  4  feet,  and  Black  Band 
ore  from  12  inches  to  18  inches,  and  that  the  former  will  yield  65  per  cent,  of  iron,  also 
gray  limestone  and  fire-clay.  A  vein  of  coal  runs  up  the  Gauley  River  above  the  sec- 
tion described.  It  is  5  feet  thick  at  the  mouth  of  Cherry  River,  low  down  near  the 
bed  of  the  river,  and  about  3  feet  thick  at  Stroud's  Glades  further  up.  This  vein 
eontinnes  all  the  way  to  the  head  of  the  Gauley,  and  is  found  opposite  the  mouth 
of  Williams  River,  at  Nicholas  Court-House,  and  again  near  Webster  Court- douse. 
The  Greenbrier  or  Yew  Mountains  contain  the  Sewell  vein  of  coal,  from  3^  feet  to  6 
feet  thick.  . 

There  is  timber  on  both  sides  of  the  Gauley  River,  but  the  larger  portion  is  on  the 
sonth.  Williams  Cranberry,  and  Cherry  rivers,  as  before  statM,  abound  in  timber, 
poplar,  white  oak,  cherry,  curly  and  bird's-eye  maple,  ash,  hickory,  buckeye,  locust, 
walnni,  chestnut,  gum,  sycamore,  beech,  hemlock,  yellow  lynn,  and  sugar  trees.  At 
^  headwaters  of  the  Gauley  and  these  tributaries  are  found  almost  impenetrable 
forests  of  the  yew  pine.  The  poplar,  ash,  cherry,  and  white  oak  are  very  flue,  also 
large  Spanish  oaks,  a  species  of^red  oak.  Many  acres  from  these  timber  regions  will 
ent  20,000  feet  of  lumber  and  some  40,000  feet.  Walnuto  are  found  5  feet  in  diameter, 
poplar  18  feet  in  circumference  and  80  feet  to  the  limbs,  some  said  to  be  even  larger. 
Aah  trees,  8  feet,  9  feet,  and  10  feet  in  circumference,  and  50  feet  long,  will  yield  m>m 
^tOOO  fi^t  to  4,000  feet  of  inch  lumber.  Fine  place  for  getting  railroad  ties  and  tan 
l^  and  to  make  paper  nulp.  In  fact,  this  section,  for  its  extent,  is  thought  to  be 
the  finest  timber  and  coal  region  in  the  United  States,  and  being  so  well  watered  it 
has  more  than  the  usual  facilities  for  mining  coal  and  iron  and  getting  out  lumber. 

The  climate  is  mild.    Temperature  in  summer  from  75  degrees  to  85  degrees,  in 
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winter  seldom  lower  than  20  degrees  below  freezing  point,  bnt  there  is  more  snow 
than  is  nsually  found  in  other  parts  of  the  State. 

This  region  produces  corn,  oats,  wheat,  rye,  tobacco,  hay,  and  potatoes.  The  land 
is  moderately  productive,  all  sandstone  formation.  The  grain  is  not  shipped  to  mar- 
ket, from  30  to  60  miles  hanl  in  wagons  being  too  far  to  make  snch  shipment  profita- 
ble. Sheep,  horses,  and  stock  cattle  are  raised  to  a  considerable  extent  and  a  good 
deal  of  wool  is  exported. 

Nicholas  Coort-Uouse  has  threa  stores  and  a  popalation  of  about  100.  There  are 
twenty-six  stores  in  the  county,  with  average  sales  for  each  of  about  $2,000  per  an- 
num. Population  of  county  8,500  souls.  Stock  cattle,  horses,  and  sheep  are  raised, 
of  which  tne  sales  last  vear  amounted  to  |75,000.  Only  enough  breadstutis  and  roogh 
feed  raised  to  supply  the  wants  of  the  people  and  stock. 

Pocahontas  County,  in  this  section,  is  not  under  cultivation,  the  whole  of  it  being 
covered  with  timber. 

Webster  Court-House  has  a  population  of  140,  and  a  fine  salt-sulphur  spring,  the 
visitors  to  which  are  increasing  every  year.  The  county  contains  4,500  souls,  and 
nine  stores,  with  average  sales  ior  each  of  $1,500  per  year.  Sales  of  stock  for  the  same 
period,  $35,000. 

The  commerce  of  Greenbrier,  in  the  meadows  section,  is  fl:iven  in  the  report  on 
Meadow  River.  Although  a  part  of  Fayette  County  lies  on  the  Gkinley  and  Meadow 
rivers,  all  of  its  products  are  carried  to  New  River  and  the  Chesapeake  and  Ohio  Rail- 
way, as  the  distance  is  short. 

The  cash  value  of  whatever  is  raised  on  these  rivers  is  represented  by  the  sales  of 
the  stores,  for  everything  produced,  except  the  stock,  is  traded  to  the  merchants  fat 
goods. 

From  Little  Elk  Creek  and  up  as  far  as  the  foot  of  the  "  Roughs"  on  Ganle^,  were 
shipped  last  year  20,000  staves  of  all  kinds  and  100,000  more  from  the  vicmity  of 
Twenty-Mile  Creek.  Two  million  five  hundred  thousand  feet  of  timber,  in  logs,  were 
shipped  out  of  Gauley  River  last  year,  and  as  many  more  feet  lost,  owing  to  toe  ob- 
structions and  lack  of  boomage  at  the  mouth  of  the  river. 

About  300,000  feet  of  sawed  cherry  lumber  was  hauled  from  the  upper  waters  of 
Cherry  River  last  year,  in  wagons,  45  miles,  to  Ronceverte,  a  station  on  the  Chesa- 
peake and  Ohio  Railway,  in  Greenbrier  County,  W.  Va. 

Meadow  River,  the  principal  tributary  of  Gauley  River,  is  about  50  miles  in 
length,  rising  in  Keeney's  Knobs,  Greenbrier  Countv,  W.  Va.,  and  flows  in  a  north- 
westerly direction.  It  falls  considerably  for  the  first  few  miles,  but  in  the  next 
10  or  12  miles  it  flows  through  what  are  termed  the  "  Meadows, '^  and  is  almost 
level.  These  meadows  are  extensive  glades,  from  500  feet  to  2  miles  in  width,  pro- 
ducing only  hazel,  alder,  and  weeds.  Not  easv  to  drain,  as  there  is  scarcely  any  fall 
in  them ;  but  should  the  channel  at  their  foot  be  cutout  sufficiently  wide  and  deep  to 
allow  the  river  to  flow  freely,  a  great  deal  of  land,  now  practically  worthless,  could 
be  redeemed  and  made  valuable. 

Twent>r-eight  miles  above  its  mouth,  which  is  29  miles  above  the  month  of  Gauley 
River,  Meadow  River  begins  to  fall  rapidly  and  is  very  rough ;  the  fall  in  this  1^ 
miles  is  1,199  feet,  or  at  the  rate  of  nearly  43  feet  per  mile,  and  even  this  does  not  show 
the  entire  rapidity,  for  this  fall  is  nearly  all  in  2:^  miles,  as  the  water  from  Bracken's 
Creek  to  within  a  mile  of  Angling's  Creek,  4^  miles,  is  nearly  level  or  free  from  rock. 

From  the  point  at  which  the  river  begins  to  fall  so  rapidly  (that  is,  where  Big  Sewell 
and  Laurel  mountains  approach  each  other)  to  the  mouth  of  Big  Clear  Creek,  6  miles, 
there  is  only  a  fall  of  about  li  feet  per  mile.  In  this  distance  Mill,  Laurel,  and  Big 
Sewell  creeks  flow  into  tue  river.  Little  Clear  Creek,  a  pretty  stream,  joins  the  river 
2i  miles  above  the  mouth  of  Big  Clear  Creek ;  the  latter  is  the  principal  tributary,  or 
rather  the  real  continuation,  ot  Meadow  River,  for  it  affords  more  water  than  the 
stream  which  is  now  dignified  with  the'  name  of  river.     * 

Big  Clear  Creek  rises  in  Cold  Knobs,  Greenbrier  County,  W.  Ya.,  and  runs  in  a 
northerly  direction.  It  is  about  15  miles  in  length  and  110  feet  wide  at  its  mouth,  the 
width  of  Meadow  River  at  this  point  being  about  the  same. 

To  improve  this  creek  for  floating  logs  for  10  miles,  which  is  all  that  is  needed,  will 
cost  about  $100  per  mile ;  in  all,  $1,000. 

The  rapid  portion  of  Meadow  River  is  the  dividing  line  between  Fayette  and  Nicholas 
counties ;  the  average  width  in  this  distance,  28  miles,  is  about  125  feet ;  at  its  mouth 
it  is  140  feet  wide.  It  flows  over  a  bed  of  rock  usually,  and  for  a  great  part  of  the 
distance  is  filled  with  loose  sand  rock  of  the  same  nature  as  the  bottom  of  the  river. 

There  is  one  saw-mill  10  miles,  and  one  corn  and  flour  mill  3  miles,  above  the  mouth 
of  this  creek. 

Thirteen  miles  above  the  mouth  of  Meadow  River,  near  Russellville,  is  a  worn-out 
corn-mill ;  3  miles  above  the  mouth  is  a  saw-mill  and  general  manufacturing  company, 
and  li  miles  above  the  mouth  is  a  good  com  and  flour  mill.  There  is  also  a  com  and 
flour  mill  between  Augliug's  aud  Arrowroot's  creeks. 
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Estimate  for  improving  Meadow  River  for  the  purpose  of  floating  lofl;8 : 

Two  miles  above  the  month  of  Big  Clear  Creek,  two  pla<ie8,  one-half  mile 
apart,  to  ont  channel  through  bastard  limestone,  30  feet  wide  and  3 
feet  deep,  550  onbic  yards,  at  $3  per  yard $1,650 

At  month  of  Mill  Creek,  2  miles  below  mouth  of  Big  Clear  Creek,  channel 
to  be  made  through  a  shoal  of  loose  rock,  30  feet  wide  and  2  feet  deep, 
^0  cubic  yards,  at  $1  per  yari 350 

From  1  mile  above  Meadow  Creek  to  Cook's  Mill,  at  Bracken's  Creek,  14^ 
miles,  and  from  1  mile  above  Angling's  Creek  to  the  mouth  of  Meadow 
River,  9  miles,  in  all  23^  miles,  will  cost  |1,600  per  mile < 37, 600 

Ten  miles,  Big  Clear  Creek,  at  |100  per  mile 1,000 

Total 40,600 

Channel  to  be  30  feet  wide ;  the  rock  to  be  blasted  into  pieces  small  enough  to  allow 
the  ice  And  freshets  to  move  them  into  deep  water. 

Owing  to  the  rapid  current,  Meadow  River  does  not  rise  so  high  as  the  Gauley ;  say 
about  one-half  so  high,  or  20  feet. 

Owing  to  the  roughness  of  the  Gauley  and  Meadow  rivers,  and  to  the  fact  that  the 
examination  could  not  be  made  with  a  boat,  the  estimates  submitted  must  be  re|(arded 
as  only  rough  approximates,  but  sufficiently  near  the  truth  to  give  a  general  idea  of 
&e  amonnt  that  will  be  required  to  put  them  in  good  shape  for  floating  logs. 

The  Sewell  vein  of  bituminous  coal,  as  it  is  called,  is  found  in  Big  Sewell,  Little 
8eweU,  Laurel,  Big  Clear  Creek,  and  Greenbrier  or  Yew  Mountains,  extending  to  the 
headwaters  of  Gauley  and  Elk  rivers.  This  vein  is  ^m  3^  feet  to  6  feet  in  thick- 
ness, and  is  a  good  coke  and  grate  coal. 

Both  aides  of  Meadow  River  are  finely  timbered  with  poplar,  white  oak,  ash,  hick- 
ory, locQst,  vellow  lynn,  and  sugar.  The  mountain  belts  are  peculiarly  adapted  to 
grazing,  and  blue  grass  is  indigenous  where  the  timber  is  cleared  away.  Timothy  is 
grown  considerably  in  the  mei^ows.  Fine  fruit  is  raised.  Climate  is  good  from  May 
to  November.    Abundance  of  snow.    Maple  su^ar  is  made  to  a  large  extent. 

The  section  along  the  lower  part  of  the  nver  is  cnltivated  somewhat,  but  not 
highly.  Oats,  com,  wheat,  and  potatoes  are  raised,  but  only  in  sufficient  quantities 
for  the  use  of  the  people  and  stock  cattle ;  none  dipped  to  market. 

There  are  three  stores  in  this  section,  the  average  sales  of  which  per  year  are  about 

Last  year  750,000  feet  of  lumber  in  logs  were  floated  out  of  this  part  of  the  stream— 
lay,  from  the  mouth  5  miles  up. 

The  Greenbrier  or  Meadows  section  supports  six  stores,  whose  average  sales  ]per 
year  each  are  abont  |2,500.  Ail  of  the  small  grains  are  raised  here,  together  with 
horses,  sheep,  and  fat  cattle.  This  is  also  a  fine  fruit  and  sugar  region.  Plenty  of 
bine  grass  and  timothy.  One  thousand  five  hundred  sheep  were  sold  last  year  at  |2 
per  head  and  1,000  cattle  at  |35  per  head.  Ko  grain  is  shipped  to  market,  it  being 
the  policy  of  these  graziers  to  put  everything  into  stock. 

Last  year  about  200,000  feet  of  sawed  cherry  lumber  were  hauled  in  wagons  30 
miles  to  Alderson,  a  station  on  the  Chesapeake  and  Ohio  Railway  in  Monroe  County, 
W.  Va. 

ReepectfiDdly  submitted. 

Wm.  Proctor  SmTH. 

Col.  Wm.  p.  Craiohhx, 

Cinp$  of  Bngimeen,  U,  8.  A. 
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APPENDIX   EE. 


IMPROVEMENT  OF  KENTUCKY  KIVER ;  OPERATING  AND  KEEPING  IN  RE-^ 
PAIR  LOCKS  AND  1>AMS  ON  THE  KENTUCKY  RIVER,  KENTUCKY;  IM- 
PROVEMENT OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY, 
AND  OF  GUYANDOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS 
WEST  VIKGINIA. 


BBPOBT  OF  CAPTAIN  D,  W.LOCKWOOD.  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHABOE.FOR  THE  FISCAL  YEAR  ENDING  JUIfE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Kentncky  River,  Kentnoky* 

2.  Operating  and  keepiDg  in  repair  locks 

and  dams  on  tne  Kentncky  RiyQr> 
Kentncky. 

3.  Biff  Sandy  River,  West  Virginia  and 

Kentucky. 


4.  Gnyandotte  River,  West  Virginia. 

5.  Little  Kanawha   River,  West    Vir- 

ginia. 

6.  Bnokhannon  River,  West  Virginia. 


EXAMINATIONS  AND  SURVEYS. 

7.  Lonisa  [Levisa]  Fork  of  Sandy  River,  |  8.  Salt  River,  Kentncky. 
Virginia.  | 


United  States  Engineer  Office, 

Oindnnatij  July  18^  1888. 
Sir:  I  have  the  honor  to  transmit  herewith  the  annual  reports  on 
ttie  works  under  my  charge  at  the  close  of  the  fiscal  year  ending  Jane 
30, 1888. 

First  Lieat.  William  L.  Sibert,  Oorps  of  Engineers^  has  been  on  duty 
under  direction  of  this  office  since  April  5, 1888. 

Until  April  13, 1888,  the  Big  Sandy,  Little  Kanawha,  Buckhannon, 
and  Gnyandotte  rivers  were  under  the  charge  of  Lieut.  Col.  William  E» 
Merhll,  Oorps  of  Engineers ;  and  the  Kentucky  Eiver,and  operating  and 
care  of  locks  and  dams  on  same  until  April  17, 1888,  were  under  the 
charge  of  Maj.  Amos  Stickney,  Oorps  of  Engineers. 
Tery  respectfully,  your  obedient  servant, 

D:  W.  LooKWOOD, 
Captain  of  Engineers^ 

The  OmsF  of  Enginbbbs,  U.  S.  A. 

1769 
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E  E  I. 

IMPEOVEMENT  OP  KENTUCKY  RIVEB,  KENTUCKY. 

This  work  was  ander  the  temporary  charge  of  Msg.  Amos  Stickney, 
Corps  of  Engineers,  until  April  17,  1888,  when  it  was  transferred  to  my 
charge. 

The  Kentucky  River  is  a  tributary  of  the  Ohio,  and  empties  into  it  at 
Garrollton,  Ky.,  about  midway  between  Cincinnati,  Ohio,  and  Louis- 
ville, Ky. 

The  present  project  for  the  improvement  of  this  stream  was  adopted 
in  1879,  the  object  being  to  repair  the  five  locks  and  dams  built  by  the 
State  of  Kentucky,  and  extend  slackwater  navigation  for  a  draught  of 
6  feet,  by  the  construction  of  additional  locks  and  dams,  to  Beatty  ville, 
a  distance  of  261  miles  from  the  mouth  of  the  river. 

WOBK  DONE  DUBINa  THE  YBAB. 

Lock  No,  6. — Under  date  of  June  9, 1887,  a  contract  was  entered  into 
with  O'Brien  &  Co.  to  furnish  the  different  classes  of  stone  required 
for  the  construction  of  this  lock.  By  its  owd  terms  the  contract  expires 
August  31, 1888.  Under  date  of  August  15, 1887,  an  agreement  was 
entered  into  between  the  United  States  engineer  joffioer  in  charge  and 
O'Brien  &  Co.,  by  the  terms  of  which  the  latter,  in  consideration  of  cer- 
tain work  to  be  done  by  them,  were  granted  the  privilege  of  quarryiof^ 
stone  on  the  Government  land  a^acent  to  the  site  of  the  proposed  locl^ 
but  only  for  the  purpose  of  obtaining  stone  for  this  particular  lock. 

The  contractors  commenced  work  some  time  in  July,  1887,  and  in  Go- 
tober  delivered  229.50  cubic  yards  of*  backing  stone.  From  that  time 
on  the  work  progressed  very  slowly,  and  on  March  2, 1888,  the  engi- 
neer officer  in  charge  recommended  that  article  41  of  the  speciflcations 
be  carried  out.  Up  to  this  time  the  contractors  had  in  five  months, 
commencing  with  October,  delivered  916.14  cubic  yards  of  backing 
stone,  and  at  this  rate  there  was  every  probability  of  the  work  of  act- 
ually constructing  the  lock  being  delayed,  the  recommendation  of  the 
officer  in  charge  was  disapprove  by  the  Chief  of  Engineers.  Up  to 
the  end  of  the  fiscal  year  the  contractors  have  delivered  stone  as  fol- 
lows :  2,652.69  cubic  yards  backing  stone ;  87.42  cubic  yards  cut  stone, 
quarry  face;  48.01  cubic  yards  squared  stone;  6.48  cubic  yards  oat 
stone,  dressed  face;  and  76  cubic  yards  special  stone. 

The  stone  to  be  delivered  to  complete  the  contract  is  as  follows: 
3,455.31  cubic  yards  backing  stone ;  1,399.58  cubic  yards  cut  stone, 
quarry  face;  1,311.99  cubic  yards  squared  stone;  1,693.52  cubic  yards 
cut  stone,  dressed  face ;  and  251.24  cubic  yards  special  stones. 

The  contract  can  not  be  completed  in  the  time  it  has  yet  to  run. 

LOOK  AND  DAH  AT  BEATTYYILLB. 

The  Board  of  Engineers  that  had  previously  considered  the  subjeet 
-of  the  dam  at  Beatty  ville  having  recommended  that  a  rapid-acting  lock 
be  substituted  for  the  chutes  originally  built,  and  this  recommendation 
having  been  approved  by  theChief  of  Engineers  and  Secretary  of  War, 
proposals  for  furnishing  a  portion  of  the  stone  for  this  look  w^  invited 
by  the  usual  public  advertisement,  and  opened  at  the  United  States  en- 
gineer office,  Louisville,  Ky.,  March  3,  1888,  by  M^j.  Amos  Stickney, 
Corps  of  Engineers.  The  only  bid  received  was  rejected  as  being  too 
high^  and  upon  M^jor  Stickney's  reoommendation  authority  was  given  to 
procure  the  stone  by  hired  labor.  In  accordance  with  this  authority, 
4k  location  for  a  quarry  was  selected  about  March  2(h  and  preparatioDfl 
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for  commencing  the  work  made.  The  site  of  the  qaarry  is  about  4  miles 
below  Beatty  ville,  and  the  price  for  stone  obtained  at  the  quarry  agreed 
upon  is  10  cents  per  cubic  yard  measured  in  the  lock. 

The  principal  part  of  the  necessary  plant  for  quarrying  did  not  reach 
the  locality  until  about  the  middle  of  April,  owing  to  low  water,  and  at 
present  all  freight  to  the  work  has  to  be  transported  in  push-boats  for 
a  distance  of  80  miles. 

The  work  done  to  the  end  of  the  fiscal  year  in  the  way  of  quarrying 
and  drilling  stone  is  as  follows:   Dimension  stone,  1,305  cubic  yards; 
dressed  stone,  face  stone,  195  cubic  yards ;  squared  stone,  75  cubic  yards ;    ^ 
backing  stone,  50  cubic  yards. 

The  progress  already  made  under  circumstances  far  from  favorablCi 
appear  to  warrant  the  belief  that  rapid  delivery  of  the  different  classes 
of  stone  to  be  used  in  the  construction  of  the  lock  may  be  expected  in 
the  fatore. 

At  Beattyville  the  old  dam  has  been  cut  down  and  floored  over,  the 
material  removed  being  utilized  in  constructing  auxiliary  works  about 
the  abutments,  etc.,  such  as  retaining  and  bank  protection  walls.  The 
new  dam,  when  built,  will  have  for  a  foundation  the  part  of  the  old  dam 
now  standing;  using  Uie  abutment  now  in  place  on  Beatty  ville  side  of  the 
river. 

Daring  the  coming  year  it  is  proposed  to  complete  as  far  as  possible 
Lock  1^0. 6  and  the  one  at  Beatty  ville,  besides  doing  what  may  be  posi- 
ble  towards  the  constructipn  of  what  will  be  known  as  Lock  No.  7  and 
those  immediately  above  it. 

As  the  people  on  the  Upper  Kentucky  are  for  a  portion  of  each  year 
entire  dependent  upon  the  river  to  obtain  supplies,  and  ship  and  receive 
whatever  freight  there  may  be,  owing  to  the  utter  lack  of  roads  that  can 
be  used  for  these  purposes,  it  would  appear  advisable  to  make  such  im- 
proveilients  between  Ford  and  Beatty  ville  as  may  be  necessary  to  in- 
sare  the  low- water  navigation  of  that  portion  of  the  river. 

For  details  concerning  the  work  at  Beatty  ville  attention  is  respect- 
ively invited  to  the  accompanying  report  of  Assistant  Engineer  E.  S. 
Barnett. 

SNAO-BOAT  KENTUCKY. 

In  consequence  of  the  age  of  the  boilers,  a  lower  steam-pressure  was 
allowed  at  the  last  inspection  than  formerly,  so  that  it  became  necessary 
to  put  in  new  cylinders.  Wider  buckets  were  put  on  the  wheel  in  place 
of  the  old  ones.  Various  other  repairs  were  made  to  the  machinery  and, 
in  addition,  slight  repairs  to  hull  were  necessary. 

Daring  the  year  she  removed  73  snags  from  the  river,  and  run  a  dis- 
tance of  2,286  miles.  Most  of  the  season  she  was  engaged  on  the  lower 
river,  acting  as  tender  to  the  dredge,  towing  stone  barges,  and  was  a 
great  advantage  during  the  repairs  at  the  various  locks. 

Money  statement 

July  1, 1887,  amount  ayailable $158,307.37 

Jaly  1, 1888,  amoaat  expended  daring  fiscal  year,  exclaslve 

of  liabilities  oatstanding  July  1, 1887 $54,622.66 

Joly  1, 1888,  ontstanding  fiabilities 7,623.90 

July  1, 1888,  amount  coyered  by  existing  contracts .........    71, 536. 55 

133, 783. 11 

July  1,1888,  balance araihible 24,584.26 

Amonnt  appropriated  by  act  of  Angost  11, 1888 180, 000. 00 

Amount  arailable  for  fiscal  year  ending  Jane  30,  1889 204,584.26 
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{Amoant  (estimated)  reqaired  for  completion  of  existing  project $1, 854, 136. 96 
Amonnfe  that  can  bepicmtably  expenaed  in  fiscal  year  ending  June  30. 
1890 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ld66  and  1807. 


Ahttraot  of  proposals  for  furnishing  stone  for  look  at  Beattyville,  Ky.   Approximais  amoni 

rsquirsd  4,601  cubic  yards. 


1^0, 

NaoM  of  bidder. 

tSC9. 

Cat  stone,  quarry 

Squared  etooe. 

TeUl 

QiuDtity. 

Price. 

QoMitity. 

Price. 

Qoanaty. 

Priee. 

eoet 

1 

WeodeURCartia 

Cu,yds, 

PsrotLyd. 
$10103 

€b.ydt. 
1,500 

PtrmLvd, 
$14.45 

Ou^wds. 
1.801 

Psrcn.wd. 
$1L93 

OW.Oai 

Proposal  opened  at  LouisyiUe,  Ky.,  March  3, 1888,  by  M%j.  Amos  Stickney,  Corpa  d 
Engineers,  and  rejected  as  being  too  exorbitant. 


rbport  of  mb.  r.  8.  bubnett,  assistant  bn6iness. 

Unitbd  States  Enodtexb  Officb. 

Frankfort,  Eg.,  Jims  30,1886. 
Captain:  I  respectfhllv  submit  the  following  report  on  the  improvement  of  tk 
Kentucky  River,  for  the  fiscal  year  ending  June  30, 1888 : 

LOOK  NO.  6. 

The  work  of  furnishing  the  several  classes  of  stone  for  this  look  bv  the  oontnet<H^ 
O'Brien  A,  Co.,  has  progressed  very  slowly  and  unsatisfactorily.  Their  contract  wst 
dated  June  9,  1887,  and  the  following  is  a  detailed  statement  of  the  stone  aeeepte^ 
up  to  the  end  of  the  fiscal  year : 


^^ 


Date. 


Character  of  atone. 


October,  1887... 
KoTemDor,  1887. 
December,  1887. 
January,  1888... 
February,  1888.. 

]Carob,ljaB8 

April,  1889 

Hay.  1888 

Do 

Do 

Do 

jDne^888 

Doi!.'.'.'.'.*'.I.': 

Do 

Do 


Backing. 


..do. 
..do. 


....do 

...do 

....do 

Quarry  fkce.. 
Square  face.. 
Dressed  fkce. 

Backing 

Qnarrynice.. 

Square 

Special 

Dressed  face 


The  contractors  will  not  be  able  to  complete  their  contract  by  the  time  of  its  c 
piration,  August  31, 1888,  and  this  has  been  due  to  bad  mam^jement. 

A  survey  of  the  location  of  this  lock  has  been  made  by  J.  H.  Westerfield,  imjnri 
engineer. 

BBATTTYHXB  DAM. 

Complying  with  instructions  from  Lieut.  W.  L.  Sibert,  work  was  commenoed  9m 
tember  1  to  place  this  dam  and  chutes  in  such  a  condition  as  not  to  interfore  witktt 
free  navigation  of  the  river  until  the  completion  of  the  proposed  lock.  Tlie  ereet  and  t« 
upper  steps  of  the  dam  were  removed  and  the  timber  stored  on  the  BeattyviUe  taol 
the  stone  being  used  in  protection  work  on  the  bank  below  the  dam.  All  thosspflil 
tions  of  the  guide- walls  and  floors  of  the  passes  that  were  considered  dangero^v^ 
removed. 
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A  chaBnel,  100  feet  ^ide  and  350  feet  lonff,  was  cnt  through  the  high  har  fonned 
immediately  below  the  chutes.    The  materiiu  excavated  was  used  as  hank  protection. 

A  protection  wall  378  feet  in  length,  12  feet  wide  and  l^  feet  high  was  constructed 
along  the  foot  of  the  Proctor  bank  below  the  passes.  This  bank  had  been  washing 
away  very  fast  during  the  freshets^  but  the  construction  of  this  wall  has  stopped  it 
entirely. 

The  material  used  in  its  construction  was  old  material  taken  from  the  ^uide-walls. 

A  retaining-wall  was  built  in  front  of  lock-house  to  prevent  its  slipping  into  the 
river;  this  was  also  constructed  of  old  material  taken  from  the  guide- walls. 

The  work  was  not  damaged  any  during  the  past  season  and  craft  passed  in  ^fety. 

The  following  is  a  detail^  statement  of  the  work  done : 

Statement  of  work  done  on  Beattyville  Dam  from  June  30, 1887,  to  January  1, 1888. 

Dam: 

Material  removed  in  leveling  the  dam  to  level  of  second  step,  viz : 

Hewed  timber lin.ft..  12,005 

Sawed  lumber ft.,B.  M..  41,325 

Stone  riprap cub. yds..    3,386.5 

Spikes,  assorted pounds..  10,313 

Gravel cub.  yds..        655 

Fish-plates 38 

Ontside  guide- wall : 

Material  removed  from  lower  end,  viz : 

Hewed  timber lin.ft..    6,299 

Stone  riprap cub.  yds..     1,126 

Sawedlumber ft.,B.M..  16,829 

Spikes poundH..     3,309 

Inside  guide- wall : 

Material  removed  from  lower  end  of  wall,  yiz : 

Hewed  timber « ^...lin. ft..    7,646 

Sawed  lumber... .....••••ft.,B. M..    6,998 

Stone  riprap i ..cub.  yds..        966 

Spikes,  assorted pounds..    3,944 

Middle  guide- wall : 

Material  removed  from  lower  end  of  wall,  vis : 

Hewed  timber lin.ft..    7,188 

Sawedlumber ft.,B.M..  19,701 

Stone  riprap cub.  yds..        639 

Spikes,  assorted pounds..    3,533 

Paases: 

Material  removed,  viz : 

Flooring ! fb..B.M..  47,859 

Hewed  timber lin.ft..        851 

Spikes pounds..    1,125   ' 

Sheeting  dam  at  level  of  the  second  step: 

Sawedlumber ft  B.  M..  38,873 

Spikes,  assorted pounds..    8,719 

00N8TBUGTINO  PROTBCllOK-WALL  ALONG  THE  PBOCTOB  BANK,  BBLOW  THE  "  PASSES," 
LENGTH  378  FEET,  12^  FEET  HIGH,  12  FEET  WIDE. 

Material  removed : 

Gravel... cubic  yards..  876 

Material  expended  in  wall : 

Hewed  timber .' lin.  feet..  12,296 

Sawed  timber ft.,B.M..  5,494 

Stone  riprap cub.  yds..  1,632 

Spikes,  assorted pounds..  1,932 

Gravel  backing cub.  yds..  875 

CONSTRUCTING  PBOTECTION-WALL  IN  FBONT  OF  LOOK-HOUSE  ON  THE  PBOCTOB  BANK. 

Material  removed : 

Earth cub.  yds..  107 

Material  expended: 

Hewed  timber lin.  feet..  679 

Sawedlumber , ft.  B.  M..  7,160 

Stone  riprap cub.  yds..  275 

Spikes,  assorted pound!..  1,281 

oM,  below  asses : 

Bowlders  and  gravel  excavated  and  removed cub.  yds. .  4, 042. 5 
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GATES. 

The  gates  were  raised,  the  recesses  cleaned  oat  aod  filled  with  riprap  stone ;  they 
were  then  fastened  down. 

NEW  STONB  LOCK. 

On  March  20 1  was  directed  by  Lieut.  William  L.  Sibert  to  select  the  most  availa- 
ble site  for  the  opening  of  a  limestone  qnarry,  for  getting  oat  the  necessary  stone  for 
the  proposed  lock  at  once. 

The  nearest  limestone  to  Beattyrille  was  foand  on  the  bank  of  the  Ken  tacky  Biyer, 
below  Contrary  Creek,  4  miles  below  the  site  of  the  dam. 

Arrangements  were  made  with  the  persons  owning  the  rock  for  its  parchase  and  for 
a  lease  of  aboat  5  acres  of  the  onlv  suitable  land  tor  a  cutting  and  storage  yard,  sit- 
nated  about  one- third  of  a  mile  above  the  quarry. 

Work  was  commenced  at  once  stripping  the  quarry,  constructing  the  necessary 
buildings  for  the  accommodation  of  employes,  and  grading  and  laying  track  from 
quarry  to  stone  yard. 

The  necessary  plant  was  purchased,  and  as  it  could  only  be  delivered  by  water  we 
were  delayed  in  getting  it  up  the  river  on  account  of  the  unusual  stage  of  low  water 
until  about  the  middle  of  April. 

Stone  cuttinff  was  commenced  May  17.  The  quarry  develops  the  finest  building 
stone  yet  found  on  the  Kentucky  River. 

The  following  is  a  statement  of  the  work  done  up  to  the  end  of  the  fiscal  year : 

Built  1  mess-house 70  by  84  by  16 

Built  2  mess-houses 50  by  84  by  16 

Built  1  tool-house 35  by  80  by  16 

Built  I  office 40by  16byl2 

Built  2  out-houses « 

Built 2 water-tanks 8by   8by  6 

BuUt  I  blacksmith  shop 40  by  20  by  16 

STBIPPINQ  QUABBY. 

Trees  and  stumps  removed 738 

Earth  removed cub.  yds..  12,493 

Solid  sandstone  removed dbo....  5,678 

Loose  stone  removed do....  3,063 

Graded  and  laid  2,879  linear  feet  of  tramway  in  track  and  switches. 
Built  185  linear  feet  of  trestling  for  tramway  and  115  linear  feet  of  timber  bank- 
protection  above  qnarry.  • 
Dressed  and  built  5  derricks  for  handling  stone  in  quarry  and  yard, 

DIMENSION  STONE  QUARRIED. 

Cable  yiidL 

May,  1888 450 

June,  1888 855 

DRESSED  STONE. 


Date. 


Ch«raoter  of  stone. 


Qoaotity. 


May,  1888.. 

Do 

Do 

June.  1888. 

Do 

Do 


Face 

Squared  . 
Backing. 
Face  .... 
Squared. 
Backing . 


<hib,Wdt. 
67 
18 
5 
188 
67 
46 


The  quarry  is  now  in  excellent  shape  for  getting  out  stone  very  rapidly. 

t 

UPPER  KENTUCKY  RIVER. 

No  work  has  been  done  on  the  shoals  between  the  Kentucky  Central  Batlroad  Cross- 
ing at  Ford  and  Beatty  ville,  since  the  season  of  1875,  and  as  many  of  the  wing-dama 
constructed  to  throw  more  water  over  the  shoals  during  the  low-water  season  are  in 
bad  condition,  I  would  most  earnestly  recommend  that  some  w<Hrk  be  done  at  the 
worst  shoals  this  seaspn. 
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The  river  is  the  only  highway  the  people  of  Beattyville  and  Prootor  and  sorronnd- 
ing  cooDtry  have  for  obtainiDg  supplies.  Two  steam-boats  run  when  the  stage  of 
water  will  permit,  and  during  the  iiy  season  push-boats  run  regularly. 

Two  thousand  dollars  expended  on  this  portion  of  the  river  would  be  of  great 
benefit. 

Accompanying  this  report  is  a  statement  of  the  commercial  statistics  for  Beattyville 
Dam  and  vicinity  for  the  fiscal  year  ending  Jane  30, 1888. 
Respectfully  submitted, 

R.  8.  Burnett, 
AaH$tant  Engineer, 
Capt.  D.  W.  LocKWOOD, 

Corpe  of  Engineers,  U,  8.  A. 


Commercial  etaiiaiice  for  fiscal  year  entUng  June  30,  1S8S— Beattyville  Dam  and  vicinUy, 

Kentucky  River ,  Kentucky, 


ArUolea. 


Co«l bnshela. 

Flour bftrreU. 

Grain bnsheto. 


H»y. 
Hogi.. 
HidM  . 


Iroo,  muiafAOtiired 

Lmnbor : 

(kk , 

Poplar 

ICftohJnsry 


.number. 
do... 


.fsetB-H. 
do... 


Mt bMTels. 

Staves :•/-•¥• 

8tone onbio  yards. 

Tiea.T«ilroftd nnmber. 

Tlmbn* linear  fleet. 

OakloJKs nnmber. 

Peplar  lofia do... 

WahratlogB do... 

Tpbaeco hogsheads. 

....^barrels. 

cords. 


Whisky. 


Wood. 

Ifl^i^aiMMwia  mATfthaiwH— ,  Aa,SM  tona,  at  ^  p«r  ton. . 

Ptesengen.  1,604^  at  $2.50  eM>b 


Quanti- 
ties. 


40,875 

i^floa 

8,819 

840 

460 

280 

25 

186»500 
283,565 


1,844 

180,000 

10,800 

74,602 

80,250 

58.857 

46,850 

18,105 

85 

190 

680 


Average 
price. 


Total.. 


10.14 

6.00 

.70 

14.00 
OwOO 
4.00 

75.00 

18.00 
16.00 


2.00 

40.00 

1.00 

.40 

.12 

8.00 

3.00 

10.00 

100.00 

75.00 

8.00 


Value. 


18.054.50 
10.188.00 
2.678.80 
4,760.00 
2.700.00 
1,120.00 
1,875.00 

3,857.00 

4.538.84 

17.900.00 

2,638.00 

7,20a0O 

10,800.00 

29,876.80 

4,350.00 

176,671.00 

140.560.00 

181.050.00 

8,500.00 

0,675.00 

2,040.00 

07.276.00 

4,010.00 


730,658.24 


E  E  a. 


OPERATING  AND  KEEPING  IN  REPAIR  THE  FIVE  LOCKS  AND  DAMS  ON 
THE  KENTUCKY  RIVER,  KENTUCKY. 

This  work  was  in  temporary  charge  of  Maj.  Amos  Stickney,  Oorps  of 
En^neers,  until  April  17, 1888,  when  it  was  transferred  to  my  charge. 

When  these  locks  were  transferred  to  the  United  States  by  the  State 
of  Kentucky  it  was  found  that  a  vast  amount  of  work  was  required  to 
put  them  in  proper  condition.  Most  of  the  dams  have  been  entirely 
rebmlt,  the  others  nearly  so.  !New  abutments  have  been  constructed, 
as  well  as  guide- walls  above  and  below  the  locks,  while  extensive  shore 
protection  has  in  some  cases  been  found  necessary  to  prevent  washing 
of  banks. 

At  present  there  is  good  slackwater  navigation  to  Oregon,  99  miles 
from  the  Ohio  River. 

The  work  of  the  past  year  has  been  carried  on  with  a  view  to  estab- 
lishing the  securiliy  of  the  locks,  dams,  and  accessories,  and  that  pro- 
jected for  the  fiscal  year  ending  June  30, 1889,  has  the  same  object  in 
view.    Barring  unforeseen  accident,  when  the  work  for  the  ensuing  year 
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18  completed  it  may  safely  be  estimated  that  the  cost  of  repairs  for  a 
number  of  years  will  be  merely  nominal,  depending  npon  the  life  of 
timber  exposed,  as  that  in  the  dams,  abutments,  guide- walls,  etc,  is. 

During  the  year  there  have  been  no  losses  from  accidents  due  to  im- 
perfect facilities  for  passing  the  locks. 

Experience  has  shown  that  it  is  cheaper  to  do  the  necessary  dredging 
about  the  lock  entrances  by  hired  labor,  using  the  Government  dredge. 
The  one  now  in  use  is  an  old  one,  that  was  once  condemned,  but  which 
so  far  has  been  able  to  do  the  work  by  aid  of  extensive  and  expensive 
repairs. 

It  would  be  sound  economy,  in  my  opinion,  to  purchase  or  build  a  new 
dredge  of  sufficient  capacity  for  the  work,  rather  than  trust  to  the  one 
now  in  use,  which  is  liable  to  become  disabled  at  any  time. 

The  work  of  repairs  at  the  different  locks  during  the  past  year  was 
quite  extensive,  and  was  all  completed  before  I  assumed  charge.  The 
report  of  Assistant  Engineer  B.  S.  Burnett,  who  was  in  local  charge 
during  all  the  time  the  repairs  were  being  made,  is  submitted  herewith. 
It  gives  all  the  details  of  what  was  done,  and  attention  is  respectfolly 
invited  to  it. 

It  is  proposed  to  apply  the  allotment  for  the  fiscal  year  ending  Jane 
30, 1889,  as  follows: 

Look  Fo.  1. 

Complete  the  paving  of  bank  between  lock- wall  and  turnpike. 
Complete  the  filling  of  cribs  in  the  abutment  and  extension* 
Construct  a  fence  around  United  States  property. 
Bebuild  lower-shore  guide-wall. 
Rebuild  lower-river  guide-wall. 
Dredge  lock  entrances. 

Lock  No.  2. 

Construct  new  stone  abutment. 
Complete  paving  of  bank  at  lock. 
Build  new  lock-house. 
Repair  sheeting  of  dam. 
iDredge  lock  entrances. 

Look  Fo.  3. 

Baise  extension  of  abutment  below  the  dam. 
Bepair  coping  of  lock- walls. 
^Construct  one  single  house  for  lock-keeper, 
^rade  and  repair  bank  behind  lock- wall. 
Dredge  lock  entrances. 

Look  No.  4. 

Bebuild  lower-shore  guide- wall, 
^rade  and  pave  bank  behind  lock- wall. 
BnUd  one  single  house  for  assistant  look-keeper. 
Dredge  lock  entrances. 

Look  Ko.  6. 

Level  up  dam  where  settlement  has  taken  plaoe. 
Pave  and  grade  bank  behind  look- wall. 
Build  one  single  house  for  keep^. 
Fence  Government  land. 
Dredge  lock  entrances. 
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In  addition  to  the  above,  it  is  proposed  to  replace  the  old  balance- 
valves  of  the  wickets  in  the  upper  lock-gates  at  Locks  Nos.  1,  2,  3,  and 
4  by  slide-valves. 


KBPORT  OF  Mtl.  R.   fl.  BURNETT,  ASSISTANT  ENGINEER. 

^  United  States  Engineer  Office, 

Franlcfort,  Ky.,  June  30,  1888. 

Captain:  I  respeotfnlly  sabmit  the  following  report  on  the  operating  and  oare of 
canals  and  the  maintaining  and  preseTving  of  navigation  on  the  Kentucky  River 
for  the  fiscal  year  ending  Jane  30,  1888. 

All  the  work  projected  at  the  several  locks  for  their  safety  and  that  of  navigation 
was  completed  during  the  year. 

Most  of  the  stone  used  in  repair  work  was  excavated  from  a  qu/irry  at  Look  No.  2 
Wy  hired  labor. 

There  has  been  no  damage  done  at  several  locks  from  any  cause  during  the  past 
year;  not  a  craft  of  any  description  has  been  lost. 

The  triangular  guide-piers  constructed  to  prevent  crafts  from  going  over  the  dams 
have  added  greatly  to  tne  safety  of  navigation. 

Corporations  controlling  bridges  have  been  compelled  to  place  channel  lights  on 
heir  bridges. 

The  past  year  has  been  a  remarkable  one  for  small  amount  of  rain,  and  consequently 
low  water,  there  having  been  but  one  good  raft  freshet  during  the  year,  which  leaves 
fully  75  per  cent,  of  logs  cut  in  the  mountains  on  the  ground. 

Most  of  the  whisky  distilleries  suspended  operations  last  year,  and  this,  taking 
into  consideration  the  drought,  will  account  for  no  increase  of  commerce  on  the  river. 

The  following  is  a  detail^  statement  of  work  done  during  the  past  year  and  that 
pr^ected  for  the  fiscal  year  ending  June  30,  1889. 

When  this  work  has  been  completed  the  locks  will  require  but  small  expenditures 
:iQDually  to  keep  them  in  repair  for  at  least  fifteen  years,  barring  accidents. 

UokKo.l. 

Kew  hreaai  to  dam.^The  old  dam  leaked  so  badly  that  the  pool  was  lowered  3  fee 
Angnst  31,  and  was  yet  falling. 

The  new  breast  was  constructed  by  driving  oak  pile  sheeting  continuously  across 
th«*  river  from  the  lock  side,  16  feet  above  the  old  breast,  to  a  point  422  feet  from  the 
lock-wall,  where  a  return  wing  was  made  up  the  river  52  feet,  and  thence  to  the 
extension  of  the  abutment  a  distance  of  32  feet. 

This  was  done  for  the  purpose  of  including  a  number  of  very  large  leaks  extending 
through  the  riprap  stone  filing  under  the  abutment. 

All  the  pile  sheeting  was  driven  with  a  2,000-pound  hammer  a  distance  of  from  16 
to  40 feet,  and  where  piling  was  driven  more  than  one-quarter  inch  from  the  a4join- 
ingpile  extra  sheeting  was  put  down,  closing  the  joint. 

The  space  of  16  feet  between  the  old  and  new  breast  was  thoroughly  filled  and 
packed  with  clay,  stone,  and  gravel  up  to  the  bottom  of  the  floor,  connecting  the  new 
breast  on  to  the  slope  of  the  dam, 

The  pQe  sheeting  was  sawed  off  at  an  elevation  of  3  feet  5  inches  below  the  crest  of 
the  dam,  and  a  floor  laid  of  one  course  of  oak  sheeting  6  inches  in  thickness,  with  a 
top  coarse  3  inches  thick,  breaking  joints,  and  connecting  the  new  breast  to  the  dam. 
The  new  breast  was  well  backed  with  clay  and  gravel. 

The  following  material  was  expended  in  the  work,  viz  : 

White  oak  pile-sheeting feet,  B.M..  101,068 

NThite  oak  floor-sheeting do....  151,^84 

Clay  and  gravel  backing cubic  yards..      4,3;J0 

Steel  spikes pounds..      7,905 

Cast-iron  shoes  for  piles 550 

l>AM. 

Defective  step-sheeting  was  removed  and  replaced  with  22  new  oak  pieces;  67 
pieces  of  old  step-sheeting  were  respiked. 

The  dam  was  raise<l  6  inches  at  the  crest,  which  now  gives,  with  the  ik>o1  just  full,  6 
feet  on  the  lower  miter-sill  at  Lock  No.  2. 

Material  expended  in  the  above  work,— White  oak  lumber,  7,950  feet,  B.  M. ;  steelt 
■pikes,  425  poands. 

BNG88 112 
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JCxlenrion  of  ahutment  below  the  dam, — The  old  ext«DsioD  work  proteciiiigtlMvadh 
out  had  become  completely  aDaerviceable.  A  crib  wall  filled  with  riprsD  ftonevai 
eonstructed  from  the  abutmeDt  extending  down  the  river  to  the  shore  ena  dT  the  old 
<lam,  a  distance  of  331  feet.  Width  14  feet  at  the  bottom  and  12  feet  on  top,  witfat 
height  of  35  feet  from  the  bed  of  the  river,  which  made  the  top  of  the  wall  4  £n^4 
iocbes  below  the  top  of  the  abutment. 

Thirty  oak  piles  were  driven,  6  feet  apart,  to  a  depth  of  16  to  20  feet  along  the&es 
of  the  waU,  to  protect  it  Arom  pressure  nrom  behind. 

The  following  material  was  expended  in  this  work,  viz : 

Hewed  oak  timber .'.linear  feet..  ^,510 

Riprap  stone - ' cubio  yards..  4,5tt 

Oak  sheeting feet,B.M..  15,601 

Spikes poonds..  14,175 

Clay -*- cubic  yards..  39 

Thirty  piles  16  by  9  inches  by  25  feet,  were  removed  ftx>m  foundation. 

ExleMion  of  ahutment  above  the  darn, — ^The  bank  at  the  end  of  the  old  wall  has  em- 
niouced  to  cut  through  and  around  the  abutment.  This  wall  was  lengthened  32  feet 
and  the  new  work  raised  3  feet  10  inches  to  the  top  of  the  bank.  The  old  extension 
aud  abutment  were  raised  an  average  of  18  inches. 

The  entire  river  face  of  the  abutment  and  extension,  210  feet  in  length,  was  ^^ 
sheeted  with  oak  sheeting. 

Material  expended  as  follows,  viz : 

Hewed  white  oak  sheeting linear  feet..  1,9M 

Kiprap  stone cubic  yards..     49S 

3-iDch  oak  lumber feet,  B.M..  6,14* 

Spikes pounds..     M 

Clay  as  backing cubic  yards..     291 

The  miter-sill  was  found  to  be  bolted  into  the  soap-atone  with  iron  split  and  wedgtfl 
bolts  48  by  1^  inches,  some  of  which  could  be  pulled  wp  by  hand. 

The  sill  was  rebolted  with  steel  bolts  84  by  li  inches,  pointed  and  bearded  od  tk« 
end,  and  driven  into  white  pine  plugs,  dropped  to  the  bottom  of  the  bolt-holes  whick 
wore  drilled  3  feet  6  inches  into  the  rock ;  before  patting  on  the  taps  the  space  aroood 
the  bolts  was  filled  with  sand  to  the  top  of  the  sul. 

The  old  grouting  between  the  miter-sill  and  mud-sills,  both  at  the  upper  and  lovtf 
gates,  had  been  entirely  washed  away.  These  spaces  were  refilled  with  oak  sheetiiil 
cut  to  fit,  caulked  with  oakum,  and  spiked  Independent  of  the  sills. 

No  leakage  can  now  take  place  under  these  sills,  unless  they  raise  over  1  foot,  wluk 
before  the  grouting  adhered  to  the  sills  and  raised  with  them. 

The  gates  were  found  to  be  wider  than  length  of  mit«r-sill  and  they  would  net 
miter  against  it.  The  sill  was  lengthened  by  adding  a  strip  of  oak  to  ita  upper  fae^ 
on  which  the  gates  now  miter. 

All  holes  cut  out  by  the  action  of  the  water  in  the  soap-stone  were  filled  wiih  mbUa 
masonry.  Where  fl(M>r  had  been  washed  out  a  new  one  was  laid  on  12  by  12  inc^  oak* 
fioor  timbers,  laid  3^  feet  apart  at  right  angles  with  the  lock-pit,  and  bolted  intotbl 
soap-stone  with  72  by  1^  inch  steel  bolts.  The  spaces  between  these  timbeis  n 
grouted,  and  an  entire  new  oak  fioor  was  spiked  to  the  timbers. 

MATERIAL  EXPENDED  ON  THIS  WORK. 

Jiepairing  taiUbay  and  lock-pU, — ^An  examination  showed  that  the  lower  miter-A 
had  raised  about  6  inches,  also  that  all  the  old  protection  flooring  below  the  loinC 
gat.e8  in  the  tail-bay  had  been  scoured  out. 

The  soft  soap-stone  on  which  part  of  the  lock- walls  rest  had  been  out  away  io  plaoi 
to  a  <l<^pth  of  from  2  to  5  feet,  endangering  the  walls. 

A  coffer-dam  was  constructed,  starting  at  the  lower  end  of  the  outside  lock- wall  aii 
extending  85  feet  along  the  outside  of  the  river  guide-wall ;  thence  through  tbiawal 
at  ri^ht  angles,  across  the  tail-bay  and  through  the  shore  guide- walls  into  the  baul^ 
making  a  total  length  of  148  feet  of  cofinrdam. 

The  upper  gates  were  coffer-dammed  by  placing  canvas  over  the  filling  vaWetaal 
depositing  sawdust  in  the  head-bay  in  front  of  the  gates. 

The  coffer-dam  was  pumped  dry  and  the  inclosure  cleared  of  a  large  deposit  d 
iiiud. 

All  castings  on  the  lower  gates  were  found  broken,  miter-sill  raised,  aud  flooii^ 
timbers  and  grouting  gone,  for  a  distance  of  70  feet  down-stream  from  the  miter-sA 

The  breast-wall  was  also  washed  away,  and  the  soap-stone  cut  out  badly. 

The  lower  gates  were  jacked  up  and  an  entire  now  set  of  pintles,  pintle-seats,  aii 
bonnets  put  on. 
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New  top  rails  and  five  other  arms  ^ere  placed ;  all  iron  roda  need  to  operate  valvoB 
were  taken  off  and  strengthened. 

Oak,  2  by  3-inch  sheeting  in  coffer-dam feet,  B.  M..  44,541 

Canvas square  yards..  300 

Sawdust bushels..  6,000 

Oak  sheeting,  flooring  tail-bay  and  lock-pit  ^ feet,  B.  M . .  42, 500 

Spikes pounds..  1,750 

Dnlling  for  bolting  timbers  and  sills • feet..  240 

Grouting cubic  vards..  30 

Pompinff  by  U.  S.  Butkg-hoat  Kentucky hours..  197 

Assorted  drift-bolts 80 

Broken  stone cubic  yards..  ^5 

Clay  as  backing  for  coffer-dam do 540 

Upper  9hor9  guide-wall, — ^The  old  wall  was  strengthened  and  raised  26  inches^  and  a 
new  return  extension  to  top  of  the  bank  constructed. 

Dimensions  of  wall  are :  Length,  153  feet ;  width,  12  feet ;  and  height  from  founda- 
tion, 22  feet  at  the  angle  to  4  feet  at  the  bank  end.  The  new  extension  was  con- 
structed in  steps,  aggregating  at  the  top  of  the  bank  11  feet  2  inches  above  the  top 
of  the  lock- wall. 

Material  expended  in  this  work  as  follows,  viz: 

Hewed  white  oak  timber linear  feet..  2,320 

Riprap  stone cubic  yards..      276 

Spikes pounds..      740 

Upper  river  guide-wall. — To  raise  this  work  to  a  height  of  2  feet  3  inches  above  the 
top  of  the  lock- wall,  24  feet  was  raised  3  feet,  and  36  feet  raised  1^^  feet,  with  new  oak 
cribbing  filled  with  riprap  stone. 

Material  expended : 

Oak  timber linear  feet..  570 

Riprap  stone cubic  yards..  296 

Spikes pounds..    57 

Triangular  guide-piers, — On  account  of  the  location  of  this  dam,  whioh  has  been  con- 
structed very  nearly  abreast  of  the  lower  gates,  as  well  as  the  great  depth  of  water 
at  the  head  of  the  upper  river  guide- wall,  it  was  dotermiued  to  construct  but  one 
pier. 

This  was  constructed  30  feet  from  the  Upper  end  of  the  river  guide- wall. 

The  plan  of  this  pier  was  an  equilateral  triangle  with  30  feet  on  a  side,  the  height 
of  the  pier  28  feet. 

MaterifU  expended : 

Oak  timber , linear  feet..  2,106 

Riprap  stone cubic  yards..      423 

Spikes pounds...      205 

Bepairs  to  locJc^alL — ^Twenty-five  cubic  yards  of  defective  coping  and  special  stone 
were  removed,  and  20  cubic  yards  new  coping  and  special  stone  set. 

Material  expended : 

Coping  and  special  stone cubic  yards..  20 

Cement barrels..     8 

Sand cubic  yards.*  12 

Paving  slope  between  loch  and  turnpike, — Six  hundred  and  twenty-seven  sanare  yards 
of  old  paving  immediately  behind  the  lock-wall  were  taken  up,  the  bank  was  uni- 
formly graded  from  the  pike  to  the  lock  wall,  and  992  square  yards  of  new.  paving 
placed.  This  paving  should  extend  to  the  turnpike,  and  the  remainder  is  coutained 
iu  the  protect  for  the  fiscal  year  ending  June  30,  1889. 

Material  expended : 

Paving  stone cubic  yards..      456 

Clay  and  gravel  filling do....  2,210 

Abutment  of  old  dam, — Five  handred  and  sixty-five  linear  feet  of  old  timbers  were 
taken  out  to  stop  the  reaction  of  the  water  causing  scour  around  the  face  of  the  new 
extension  to  the  abutment  protecting  the  wash-out. 

Dredging, — ^The  lower  entrance  and  tail-bay  of  lock  were  dredged  by  the  United 
States  dredge. 

Material  removed : 

Clay,  sand,  and  gravel cubic  yards..  2,460 

Navigation  was  suspended  at  this  lock  from  September  17  to  October  1,  while  re* 
pain  were  being  made. 
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There  was  no  Baspension  from  any  other  canse  during  the  year. 

The  highest  water  oconrred  April  1,  when  the  lower  gauge  read  37.50  feet 

During  the  months  of  October  and  November  the  lower  gauge  read  3.50  feet  almoflt 
continuously. 

Project  for  year  endmg  Jun€  30. 1889. — Complete  paving  bank  between  lock-w»IliB4 
turnpike  Complete  filling  cribbing  in  the  abutment  and  extension.  CoDstmetioB 
of  fence  ardund  United  States  property.  Rebuilding  lower  shore  guide-w^  Re- 
building lower  river  guide- walL    Dredging  lock  entrances. 

Lock  No.  2. 

Repairs  were  made  to  this  lock  as  follows : 

Upper  ehore  guide-^ifalL^Thi»  wall  was  raised  27  inches  to  bring  it  tx>  this  heigbt 
above  the  lock- wall. 

One  hundred  and  nine  cubic  yards  of  stone  and  165  linear  feet  of  defective  oak  US' 
bers  were  removed  from  the  cribbing. 

The  bank  behind  the  wall  having  settled,  was  filled  and  sloped. 

Material  used  as  follows : 

Oak  timber linear  feet..  @ 

Gravel  backing ..cubic  yards..  ^ 

Riprap  stone  placed  in  the  cribbing do....  Ml 

Stone  used  as  backing do....  7S 

Paving  bank  h^ind  the  look-ioalU — Removed  254  square  yards  of  old  paving; 

Graded  and  filled  in  with  115  cubic  yards  of  earth  and  gravel  and  set  565  sqoiii 
yards  of  new  paving  stone. 

Dam.— The  old  step-sheeting  was  respiked  and  ten  defective  pieces  of  sheetiof » 
moved  and  replaced  with  new  oak  timber. 

Lower  river  tf?aU.— Removed  2,005  linear  feet  of  old,  defective  timber  and  700  esU 
yards  of  stone. 

Placed  in  raising  this  wall  to  top  of  lock- wall : 

New  oak  timber ..^ linear  feet..  6,00 

Riprap  stone cubic  yards..  1; 

Upper  river  guide-tcall. 

Removed  defective  oak  timber linear  feet..  Z,S 

Removed  riprap  stone : cubic  yards..     • 

Removed  sand  and  earth do....     •! 

Placed  in  raising  this  wall  27  inches  above  top  of  lock-wall 

Oak  timber linear  feet..  BM 

Riprap  stone cubic  yards..     81 

Lower  shore  guide-walL 

Removed  for  foundation  of  new  wall : 

Earth  and  gravel cubic  yards..      ^ 

Solid  reck do....      K 

Placed  in  constructing  new  wall  to  top  of  lock-wall : 

Of  oak  timber linear  feet..  11,1 

Riprap  stone cubic  yards..    *»D 

The  wall  was  backed  with  850  cubic  yards  of  stone,  _^ 

Triangular  guide  piers.— ConstTHcted  two  triangular  piers  at  the  head  ^f  tlieB]|i 
river  guide-wall. 

The  plan  of  these  piers  was  an  equilateral  triangle  with  30  foet  on  a  side;  4 
heights  were  25  feet  respectively. 

Material  used : 

Hewed  oak  timber linear  feet..  *»• 

Riprap  stoue  filling cubic  yards.. 

Abutment. — Cut  and  reset  three  defective  face  stones  and  replaced  the  faoeniai 
From  the  cribbing  extension- wall  below  the  dam,  there  was  removed : 

Defective  oak  timber linear  feet-*  ^ 

Stone cubic  yaidl-^ 

Quarry.— A  quarry  was  opened  at  this  lock  for  the  purpose  of  obtaining  ri] 


for  the  repair 'work  at  the  several  locks,  as  well  as  to' obtain  a  site  for  a  bsvAh 
keeper's  dwelling  above  the  high- water  line ;  the  old  dwelling  is  now  flooded  lil^| 
water. 
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Bemoved  in  stripping  qaany  1,526  onblo  yards  of  sand  and  gravel,  quarried  8,221 
cnbic  yards  of  riprap  stone,  quarried  and  dressed  98  cubic  yards  of  coping  and  special 
stone  for  Locks  Nos.  1  and  4. 

Dredffing.-^The  United  States  dredge  removed  1,520  cnbic  yards  of  material  from 
the  lower  entrance  to  lock  and  1,120  cubic  yards  from  the  upper  entrance. 

Navigation  was  suspended  at  this  look  two  weeks  on  account  of  repairs  at  Lock 
No.  1.  Pool  No.  1  did  not  fill  up,  however,  for  a  period  of  two  weeks  longer^  there 
being  no  rain. 

There  was  a  suspension  of  navigation  for  the  last  two  days  of  December  on  account 
of  ice. 

Lowest  gauge  reading  on  lower  miter-sill  was,  on  August  31.2.9  feet. 

Highest  reading,  March  31,  30  feet. 

I^eet  for  the  fiscal  year  ffndina  June  30, 1889. — ^New  stone  abutment  completing 
paving  of  the  bank  behind  lock- walls;  constructing  new  lock-house;  repairing 
sheeting  of  dam  ;  dredging  lock  entrances. 

Lock  No.  3. 

Lower  eliore  guide-wall, — A  new  lower  shore  guide-wall  was  constructed  entire. 
Bemoved  1,506  cubic  yards  of  solid  stone  for  foundation,  also  360  cubic  yards  of  sand 
and  gravel. 

Expended  of  oak  timber  in  cribbing linear  feet..  10,480 

Plumed  riprap  stone  in  wall cubic  yards..     1,574 

Placed  stone  as  backing  to  the  same  ...^ do 535 

Dimensions :  Length,  256^  feet; ;  height,  25^  feet ;  width,  12  feet. 

Lower  river  guidewalL — This  was  raised  to  top  of  lock-wall,  with  the  following  ex- 
penditure of  material: 

Oak  timber linear  feet..    2,0:53 

Riprap  stone cnbic  yards..        294 

Dimensions  of  new  work:  Length,  75  feet;  height,  7  feet;  width,  10  feet. 

Upper  ehore  guide-walL — In  raising  this  wall  to  a  height  of  2  feet  3  inches  above 
the  top  of  the  lock-wall  215  cubic  yards  of  earth  and  stone  and  480  linear  feet  of 
defective  oak  timber  were  removed;  1,865  linear  feet  of  oak  timber  and  'Mi  cubic 
yards  of  riprap  stone  were  expended  in  cribbing. 

Dimensions  of  new  work:  Length,  180  feet;  height,  4^  feet;  width,  8  feet. 

Upper  river  guide-wall, — The  cribbing  in  this  wall  required  filling  with  120  cnbic 
yards  of  riprap  stone. 

Triangular  guide-piers, — Two  triangular  guide-piers  were  constructed  at  the  head 
of  the  upper  wall. 

The  plan  of  these  piers  was  an  equilateral  triangle  with  30  feet  on  a  side ;  their 
heights  were  31  and  26  feet  respectively. 

I&terial  expended  as  follows : 

Oak  timber linear  feet..  5,480 

Oak  sheeting  and  grillage feet,  B.  M..  4,654 

Riprap  stone cubic  yards..      776 

Jettg  erihs  below  the  abutment—Two  spur  Jetties  had  formerly  been  constructed  for 
the  purpose  of  breaking  up  the  strong  reaction  of  the  water  which  had  been  cutting 
the  bank  and  endangering  the  abutment.  From  their  peculiar  construction  and  loca- 
tion they  accelerated  the  cutting. 

They  were  cut  down  at  the  lower  ends  and  the  material  used  in  continuing  them  to 
the  top  of  the  bank  by  stepping  them  back. 

Repairs  to  lock-house, — All  doOr^  and  frames  repaired.  Two  new  flights  of  steps 
built.    All  window  frames  repaired.    Two  sills  replaced.    Boof  partly  reshingled. 

Extension  of  abutment  below  the  dam. — In  raising  this  cribbing  work  2,694  lineal  feet 
of  oak  timber  and  702  cubic  yards  of  riprap  stone  were  expended. 
Dimensions  of  new  work:  Length,  225  feet;  height,  7^  feet;  width,  11  feet. 
Extension  of  abutment  above  the  dam.— In  raising  this  work  to  guard  against  the  river 
cutting  around  the  abutment  396  linear  feet  of  oak  timber  and  100  cubic  yards  of  stone 
were  expended. 
Dimensions  of  new  work :  Len^h,  91  feet ;  height,  4  feet ;  width,  12  feet. 
Dain.— Old  defective  step-sheeting  was  removed  and  32  new  pieces  placed.    All  old 
sheeting  was  respiked; 

Dredging, — From  the  lower  entrance  310  cubic  yards  of  solid  rock  were  removed  and 
841  cnbic  yards  of  deposit.  There  was  no  suspension  of  navigation  at  this  lock.  Lowest 
reading  of  the  gauge  on  lower  miter-sill  5  feet,  August  22;  highest,  March  31,  21  feet. 
Project  of  work  for  the  fiscal  year  ending  June  30,  1889.— Baising  extension  of  the 
abutment  below  the  dam*  Bepairing  coping  of  lock- walls.  Constructing  one  single 
bouse  for  lock-keeper.  Grading  and  repairing  bank  behind  lock-wall.  Dredging  lock 
entrances. 
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Lock  No.  4. 

Bepairing  Zoofc-t/jaH. ^Removed  43  cubic  yards  of  defective  coping-stone ;  set  39  cdUic 
yards  of  new  coping,  and  used  36  cubic  yards  of  concrete  filling. 

rpper  $hor0s  fjuidevall. — This  wall  was  raised  27  inches  above  top  of  the  lock-waU. 
and  an  extension  added  86  feet  in  length,  12  feet  high,  and  7  feet  wide.  DimensioDa 
of  old  wall  raised:  Length,  148  feet;  width,  12  feet. 

Material  expended : 

Oak  timber linear  feet..  2,068 

Riprap  stone cubic  yards..  2,9K» 

Spikes pounds..  l»5e& 

In  filling  in  bottom  wall  and  bank  the  following  material  was  used : 

8toue 1 cubic  yards..  239 

Clay do....  4« 

Brush do....    » 

Upper  river  gHide-tcall. — This  was  raised  18  inches  to  bring  it  to  an  elevation  of  27 
inches  above  the  top  of  the  lock-wall.    Dimensions:  Length,  51  feet ;  width,  12  feet 

The  following  materials  were  expended : 

Oak  timber linear  feet..  2B 

Riprap  stone cubic  yards..  IW 

Spikes ponods..  IW 

Lower  river  guide-icaU, — In  raising  this  wall  to  top  of  lock-wall  (dimensions  bdng 
120  by  12  by  10  feet)  the  following  material  was  expended : 

Oak  timber linear  feet..  4,2tt 

Riprap  stone cubic  yards..     9M 

Spikes , pounds..  3,4tt 

Dam, — Ten  defective  pieces  of  step-sheeting  were  removed  and  new  ones  put  in; 
old  step-sheeting  was  respiked. 

Triangular  guide-pieri. — ^Two  piers  were  constructed  at  the  head  of  the  upper  river 
g^ide- wall.  The  plan  of  these  piers  was  an  equilateral  triangle,  with  30  feet  on  a  side, 
and  their  heights  28  and  36  feet,  respectively. 

The  following  material  was  expended : 

Oak  timber linear  feet..  7,811 

Riprap  stone cubic  yards..      5C 

Spikes pounds..  3,4W 

Lock-lumse.—Biils  were  solicited,  to  be  opened  June  15,  for  constructing  a  siiigll 
keeper's  dwelling  at  Lock  No.  4. 

Mr.  Mike  Buckley,  of  Frankfort,  Ky.,  the  lowest  bidder,  was  awarded  the  conbaet 

The  building  was  completed  and  accepted. 

Operating  and  general  care  of  lock, — Two  old  buildings  on  the  United  States  propo^ 
were  taken  down  and  removed.  Took  down  old  fence  arouud  old  lock-house  and  r^ 
built  same  out  of  new  material.  Put  in  concrete  floor  in  cellar  of  new  dwelling 
Graded  ground  around  new  lock-house.  Painted  and  repaired  lock-gates  and  vmHe» 
rods.  Re  weather-boarded  two  sidcw  of  the  old  lock-house,  and  repaired  all  doon^ 
windows,  nnd  frames.    Partly  reshingled  roof.  i 

Navigation  was  suspended  at  this  lock  one  day,  on  account  of  aecumulatros  m\ 
drift  in  the  head  bay.  1 

Lowest  reading  on  lower  miter-sill,  November  8,  4.8  feet.  Highest,  March  31,  2ilj 
feet. 

Dredging. — Removed  684  cubic  yards  of  deposit  from  entrances  and  lock-pit. 

Project  for  1  he  JUoal  year  ending  June  ^Of  1889. — Rebuilding  lower  shore  guide>waB.| 
Grading  and  paving  bank  behind  lock-wall.  Constructing  one  dwelling  for  assistaat 
lock-keeper.     Dredging  lock  entrances.  | 

Lock  No.  5.  I 

The  following  repairs  were  made  at  this  lock.  I 

Dam. — Took  out  three  defective  pieces  of  step-sheeting  and  put  in  new  ones.  B#-; 
spiked  old  sheeting.  i 

Driangular  guide-piers. — Two  triangular  guide-piers  were  constructed  at  the  headtfj 
the  upper  river  wall. 

The  plan  of  these  piers  was  an  equilateral  triangle,  with  30  feet  on  a  side,  aadtl* 
heights  were  26  and  37  feet,  respectively. 

The  following  material  was  nsed  : 

He^ed  oak  timber linear  feet..  6,481 

Spikes pounds.,  fl^l^ 

Riprap  stone oubio  yards..     !•, 

Oak  sheeting ^ feetB.  H..  «.8^ 
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GENERAL  WORK. 

Loek-hmse, — Repaired  doorS;  windowS)  and  window-frames;  built  two  flights  of 
tteys;  laid  two  new  hearths;  set  three  new  flre-grates;  two  back  chimneys  were 
partly  taken  down  and  rebnilt ;  cleaned  ont  and  repaired  wall ;  painted  lock-gates ; 
rejKiired  road  to  LawreDceburg  with  material  taken  from  Government  lauO. 

Navigation  was  suspended  one  day,  December  31,  on  account  of  ice. 

Lowest  gauge  reading  on  lower  miter-sill,  September  17,  4.2  feet ;  highest,  March 
31, 24.1  feet. 

Project  for  iksfifoal  year  ending  June  30, 1889. — Leveling  dams  where  settlement  hod 
taken  place;  paving  and ^p*ading bank  behind  the  lock- wall;  constructing  one  single 
dwelling  for  keeper;  fencing  Government  land ;  ilredging  lock  entrances. 

United  States  enag-hoat  Kentucky, — The  boat  has  been  engiaged  in  taking  out  snags, 
actioe  as  tender  to  the  United  States  dredge,  towing  stone-barges  and  hoisting  stone 
iuto  the  new  cribbing  at  the  several  locks,  hoisting  cribbing  timber  on  walls  repaired 
uDd  built  at  Locks  IsoB,  1,  2,  and  3 ;  constructing  coffer-dam  for  repairing  tail-bay  at 
Lock  No.  1 ;  pumping  out  same,  one  hundred  and  ninety-seven  hours ;  hauling  ont 
stone-barges  and  repairing  same ;  assisting  in  making  repairs  on  United  States  dredge ; 
towing  the  United  States  dredge  and  scows  to  the  several  locks  where  dredging  was 
required ;  making  trip  to  Cincmnati  for  stone-barges ;  making  trip  to  Cincinnati  for 
repairs ;  towing  derrick-boat  from  CarroUton  to  Lock  No.  6. 

Made  trip  to  Beattyville  April  10,  taking  up  plant  for  operating  quarry. 

Bemoved  73  snags  from  the  river  channel. 

Total  miles  run,  2,286. 

Repairs  were  made  as  follows:  Put  in  two  new  cylinders,  three  pairs  of  front  lines 
to  furnace,  two  new  mud-drums,  new  sheet-iron  apron  on  boiler  in  front  of  flue-caps. 
Cot  holes  and  riveted  flanges  in  steam-dmm.  Put  in  two  new  branch  pipes  from 
throttle  to  cylinder,  also  new  doctor-beam ;  tightened  wrist  on  shaft  and  shrunk  baud 
on  same.  Pat  in  new  beds  to  capstans  and  spindle  and  overhauled  both  capstans ; 
placed  new  bell  in  engine-room.  Reduced  circle  and  enlarged  buckets  to  wheel.  Put 
on  deck  ten  new  iron  cavils;  rebraced  and  rebolted  cylinder  timbers.  Partially  re- 
painted boat.     Built  new  fire-wall  and  new  furnace  and  repaired  smoke-stacks. 

UNITED  STATES  DREDGE. 

The  dredge  transferred  from  the  Louisville  and  Portland  Canal  was  partially  re- 
paired at  Cincinnati,  and  after  working  a  short  time,  it  was  found  necessary  to  make 
farther  repairs  to  both  it  and  the  dump-scows. 

This  work  was  done  by  the  crew  of  the  snag-boat,  as  follows : 

Old  cabin  taken  off  and  new  one  bnilt ;  put  in  new  bulkheads  all  around  the  boat ; 
pot  in  new  sides  to  crane ;  put  in  new  hoisting  drum,  now  swinging  wheels,  new 
sleeves,  new  hoisting  pinion,  new  hoisting  clutch,  new  break  wheel,  new  guide-plates 
for  levers  and  new  fulcmms.    Built  new  dipper  handle  and  painted  boat  throughout. 

The  dredge  has  been  employed  in  dredging  clay  for  backing  coffer-dam  and  dam  at 
Lock  No.  1  and  hoisting  timber,  and  dredging  lock  entrances. 

Dredging  on  the  river  with  this  dredge,  operated  in  connection  with  the  snag-boat, 
has  reduced  the  cost  to  about  8  cents  per  cubic  yard. 

Lock  No.  1.— Dredged  41,:^  cubic  yards  of  clay  and  gravel  for  backing  Dam  No.  1 
dredged  2,460  cubic  yards  of  clay,sand,and  drift  from  the  lower  entrance  at  Lock  No.l ; 

Lock  No.  2a—Bemoved  1,520  cubic  yards  from  the  lower  eutrance,  Und  1,120  cubic 
yards  from  the  upper  entrance. 

Lock  No.  3. — Removed  1,737  cubic  yards  of  deposit  from  lower  entrance. 

Lock  No.  4.— Removed  684  cubic  yards  of  deposit  from  entrances  and  lock  pit. 

UNITED  STATES  DERRICK  BOAT. 

A  pile-driver  was  placed  on  the  boat  and  428  sheet  piles  were  driven  to  an  average 
depth  of  26  feet,  for  the  new  breast  to  Dam  No.  1. 

Hoisting  crib-timber,  and  stone  at  all  the  locks  while  repairs  were  being  made. 

Old  hoisting^  engine, worn  out,was  removed  and  new  double  drum  Mundy  hoisting 
eogine  pnt  in  in  its  place. 

Kepaired  deck  and  calked  sides. 

STONE  BARGES. 

The  two  barges  were  hauled  ont  on  the  bank  of  the  Ohio  River. 
New  rakes  and  new  bulkheads  were  put  in  and  calked. 

The  sides  of  both  barges  were  calked  and  timber-heads  were  repaired.    The  fol- 
lowing papers  accompany  this  report,  viz : 
Statement  of  lockages. 
Commercial  statistics  for  fiscal  year  ending  June  30,  1B8B. 

Respectfully  snl>mitted, 

R.  S.  Burnett, 
Capt.  D.  W.  LocKWOOD,  Jftaiitant  Ettgineer. 

Corpa  of  EngineerBt  U.  S.  A.  r^  i 
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OPERATINO    AND    CARE  OF    CAXAL8    AND   OTHER    WORKS    OK   NAVIGATION,    MAINTE- 
NANCE OF  NAVIGATION  OF   KK2^CCKY   RIVER,  KKNTOCKY, 

Jfeifiiled  siaUment  of  expenses  incurred  in  preserving  and  tnuiniaining  navigation  on  th^ 
portion  of  the  Kentucky  Hirer  improved  by  looks  and  dams  during  the  fiscal  year  I8?S7-'W. 

LOCK  No.  1. 


Months. 

Outatond- 

Salariea. 

LaboriDd 
materiaL 

Dredging. 

$331. 8S 

114.81 

57.40 

125.41 

260.60 

21.76 

14.12 

Current 

and  oon- 

tin^ent 

exp«n«ca.j 

Total. 

1887. 

July 

$1,014.60 

$107.30 
213.77 
220.60 
166.20 
227.40 
260.00 

05.00 
235.20 

05.00 
150.00 
161.50 

05.00 

$530.85 
3.646.84 
3,014.20 
11,170.48 
7, 817. 65 
1,624.62 

54. 8-^ 
5.81 

$17.07 
29.18 

$2.10l.« 
initt 

Aaj^st 

September 

10.50      3,aii,» 
72.41  1  n..^r^3 

2a  41       H.IAM 
2.CJ       1,81IK 

2Lro '       18i1l 
21.06  1       SClfl 

1         9i« 

1.00          ICC* 
3.00  '        16t.Si 

October .  . 

November 

1888. 
January 



February ,.. 

March 

Aorll 

May;::::::::::::::::::;:::::::::::::::; 

Juno 

laio 

154.34 

-siM 

1 

Total 

1,014.60 

2,143.07 

27,000.77 

1,080.27 

20IIC8     K^"* 

LOCK  NO.  2. 

1887. 
July 

$1,051.61 

$176.00 
235.75 
60.00 
163.50 
27a  00 
201,70 

O.'i.OO 
244.20 

06.00 
150.00 
150.00 

05.00 

$203.77 
1,080.18 
8,20L62 
6,784.81 
2,087.30 
526.08 

$331.83 
114.81 

57.40 
125.41 
260.60 

2L76 

14.12 

$15.23 
40.  «i 
lc(.S6 

$I.77^J 
?S1 

AntfUBt  

September 

October 

12.32       TiiAi 

80.71  ,    2.«K.J| 

2.70  1       7SZ.B 

November 

December 

1888. 
January  

laa, 

=^1 

Febraary 

5.81 

15.11 

March 

April 

aso 

Hii 

^v...^^^v^v^.,^v^^v^y/^^... 

1<1.4 

uno .- 

14.45 

154.83 

sal 

Total  

1,051.61 

1,072.14 

14, 003. 81 

1,088.26 

135.00 

la,];^!.! 

LOCK  NO.  8. 

1887. 
July 

$1,083.82 

$310.38 
255.86 
242.55 
276.20 
278.00 
160.00 

05.00 
23a  20 

05.00 
160.00 
150.00 

05.00 

$300.40 

613.78 

412.80 

4,502.68 

1, 47a  06 

353.65 

i.00 
29.80 

$381.83 
114.82 

57.40 
125.41 
260.00 

21.76 

14.12 

^'2:s!^S3 

AtlSQSt      .    ....         .    .................... 

September ... 

10.66 
12.32 
30.77 

ac5 

73.1 
4.«tj 
t«5il 

5SI4 

ltt.1 

5ia 

October 

November ! 

December 

1888. 
Jnonnry .*... 

February..        .....   .  ................. 

7  22 

March.. 

96lI 

ApiU 

Mav     ..                    1 

Mi 

laii 

June 1 • 

8.00 

154.33 

Total 

1 

ixz^n 

1 

Digitized  bv 

Goo< 

;le 

i 
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Detailed  statement  of  expenses  incurred  in  preserving  <Md  maintaining  navigation  on  that, 
portion  of  the  Kentucky  River  improved  by  locks  and  dams,  etc, — CoDtinaed. 

LOCK  SO.  4. 


Montiis. 


Jidj 

Angnst 

September.. 

October 

liioTember . 
December  .. 


1887. 


$1. 834. 7U 


JaBOAry . . 
February. 
Mareli.... 

April  

M*y 

Jono 


1888. 


Total. 


Outatand 
iog  lia- 
blliUee. 


1«634.70 


Salaries. 


9176.  OJ 
287.90 
182.55 
176.20 
17a  00 
60.00 


113.00 
1148. 17 
107.75 
ISO.  00 
150.00 
05.00 


1,952.47 


Labor and 
tuaterial. 


$0.40 

.00 

.00 

4.699.33 

1, 180. 26 

903.01 


125.53 
18.59 
.00 
.00 
.00 
.00 


6, 937. 02 


Dreilging. 


$33L83 
114. 82 

57.40 
125.41 
260.00 

21.70 


14.12 
.00 
.00 
.00 
.00 
154.83 


1,089.27 


Current 
and  con- 
tingent 
expenses. 


$15.22 
10.06 
10.50 
12.3: 
2U.  42 
•J.  70 


11.07 
21.09 
.00 
1.50 
.OU 
.00 


120.88 


TotaL 


$2, 168. 15 

42J.  70 

250.61 

6,013.20 

1,004.  IK 

997.87 


263.72 
287.85 
107. 75 
160.50 
159.00 
249.33 


11,734.3 


LOCK  NO.  6. 


Jaly 

Aajn»t 

September.. 

October 

^orember.. 
December  . 


1887. 


Jannary .. 
February. 
March.... 
April 

Jane...... 


Total. 


1,063.08 


1,063.08 


213.20 
241.40 
202.55 
171.20 
173.90 
200.00 


05.00 
235.20 
107.00 
150.00 
159.00 

95.00 


2,052.45 


5.60 
5.58 
.00 
1,545.60 
588. 6L 
.00 


.00 

17.63 

12.00 

.00 

.00 

10.05 


2,183.07 


331.84 
114. 8i 

57.40 
125. 42 
260.60 

21.76 


14.12 
.00 
.00 
.00 
.00 
154.33 


1, 089.  '29 


15.22 
12.48 
10.56 
12.32 
20.42 
2.70 


11.07 

8.70 

.00 

6.45 

.00 

.00 


105  92 


1,638.94 

374.28 

270. 51 

1,854.54 

1,058.53 

224.46 


120.19 
201.53 
119.00 
165.45 
159.00 


6, 495. 81 


RECAPITULATION. 

LockNo.1 $32,854.78 

LockNo.2 19,151.32 

Lock  No.  8 12.346.08 

LockNa4 11,734.32 

UckNo.5 6.495.81 

Soag-boat 7,344.90 

Total 89,427.21 
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COMMERCIAL  STATISTICS. 

Trade  of  Lower  Kentucky  River ^  Kentucky y  for  fiscal  year  ending  Jane  30, 1883. 


Artioler. 


Be«r 

Brick number.. 

Coal bushels.. 


Coop«r»ge: 
Barrels. 


Hogsheads  . 
Staves  . 


.namber.. 
do 


Floar barrels.. 

Grain bushels.. 

Hay tons.. 

Hemp do... 

Hides number.. 

Iron,  maanfiictared tons.. 

Junk do... 

Lime barrels.. 

LlTe-steck : 

Cattle nnmber.. 

Hogs do... 

Horses do... 

Sheep head., 

Lumber,  assorted feet,B.M.. 

Lumber,  walnut do... 

Produce 

Salt barrels. 

Stone cubic  yards. 

Ties,  railroad number. 

Timber linoar  feet. 

Timber: 

Assorted  logs number. 

Walnut  logs do... 

Tobacco hogsheads. 

Wblfiky barrels. 

Wood cords. 

Miscellaneous  merchandise tons. 

Passengers number- 


Quantities. 


1,435 

82,875 

Ml,  743 

13,144 

4,216 

132,000,000 

18.222 

196,358 

3,010 

11 

837 

600 

325 

2,316 

1,148 

M71 

361 

600 

1,717,850 

80.000 


Average 
price. 


«2.00 
7.00 
.15 

1.50 

2.50 

25.00 

5.00 

.70 

14.00 

125.00 

400.00 

70.00 

20.00 

LOO 

40.00 
&00 
100.00 
3.60 
l&OO 
60.00 


12.390 
25,739 
49,797  I 
274. 190 

114,690  I 
13,053  j 
6,000 
34,868 
1,785 
211,385  ! 
20,606  ; 


2.00 

L25 

.40 

.l« 

5.00 

15.00 

100.00 

100.  UO 

3.50 
250.00 

L50 


Total. 


B^»ort  of  lockages  for  the  fiscal  year 

ending 

June  30,  1888. 

1 

k 
1 

1 

h 

r 

Going  up. 

Going  down. 

• 

II 

1  ' 

Locks. 

1 

i 

i 

j 

1 

1 
1 

1 

^ 

S 

No.l 

351 
349 
366 
364 
864 

14 

16 

...... 

1 

327 
280 
231 
256 
161 

134 
122 
120 
132 
142 

107 
222 
88 
84 
81 

319 
280 
227 
249 
161 

181 
105 
115 
154 
148 

51 

133 

44 

91 

1.824 

83 

253 

75 

71 

87 

i,i» 

No  2 

l,»5j 

Vo.Z 

M8' 

Ko.4 

1,W 

No.6 

2.1M. 

Total 

1,793 

82 

1,255 

650 

582 

1,236 

653 

1,643 

669 

6.5081 

Total  increase  of  lockages  oyer  the  fiscal  year  ending  Jane  30, 1887,  S07. 


IMPROVEMENT    OF    THE 


E  E3, 

BIG    SANDY    RIVEK, 
KENTUCKY. 


WEST    VIRGINU.K 


This  river  was  Doder  temporary  charge  of  Lieut.  Col.  W.  K  Men! 
Corps  of  Engineers,  until  April  13, 1888,  since  which  time  it  has  be« 
under  my  charge.  ^  , 

Digitized  by  VjOOQIC 


APPENDIX   EE — REPORT  OP  CAPTAIN  LOCKWOOD.       1787 

The  Big  Sandy  River,  which  is  formed  by  the  anion  of  the  Tug  and 
Levisa  forks  at  Loaisa,  flows  north  a  distance  of  26  miles,  and  empties 
into  the  Ohio  at  Catlettsbargh,  Ky.  The  main  river  and  the  Tug  (or 
eastern)  Fork  form  the' boundary  line  between  West  Virginia  and  Ken- 
tucky, and  the  upper  part  of  the  Tug,  for  a  distance  of  about  18  miles, 
fonns  the  boundary  between  Virginia  and  West  Virginia.  The  Tug 
Fork  rises  in  the  southwest  corner  of  West  Virginia,  and  flows  north- 
Dorthwest  to  its  junction  with  tho  Levisa  Fork,  with  a  total  length  of 
about  140  miles.  The  Levisa  (or  Louisa)  Fork  rises  in  the  southwest- 
ern part  of  Virginia,  whence  it  enters  Kentucky,  and  flows  in  a  north- 
erly direction.  Its  total  length  is  about  189  miles.  The  total  length  of 
the  Big  Sandy  Biver  is  therefore  215  miles. 

The  present  approved  project  for  the  improvement  of  this  river  con- 
templates the  construction  of  a  lock  and  dam  at  Louisa,  below  the 
janction  of  the  two  forks,  and  also  the  improvement  of  open  river  navi- 
gation on  these  forks  and  on  the  main  river.  The  object  of  building  the 
dam  is  to  form  a  pool  for  holding  coal-boats  and  barges,  with  a  view  to 
the  shipment  of  coal  from  the  extensive  deposits  found  in  the  valley.  It 
is  expected  that  other  locks  and  dams  will  be  built  if  this  preliminary 
one  should  prove  a  success.  For  open  river  navigation  on  tlie  forks  it 
is  intended  to  secure  a  channel  with  a  minimum  depth  of  L  foot  and 
a  minimum  width  of  50  feet  during  six  months  in  the  year.  At  present 
the  forks  are  chiefly  used  for  rafting,  but  there  is  occasional  naviga- 
tion as  far  as  Piketon  and  Warfield  by  light-draught  steam-boats,  and 
a  large  amount  of  material  is  poled  up  the  river  in  push-boats.  The 
country  is  mountainous,  the  roads  are  few  in  number  and  in  poor  con- 
dition, and  the  river  is  the  chief  reliance  for  obtaining  such  articles  as 
can  not  be  grown  or  manufactured  in  the  country. 

Donng  the  year  the  abutment  for  the  dam  at  Louisa  has  been  com- 
pleted and  the  up-stream  entirance  to  the  lock  blasted  out.  The  work 
of  clearing  the  lower  approach  was  also  commenced,  but  a  large  amount 
of  rock  must  still  be  cleiired  out  to  render  this  approach  available,  esti- 
mated at  20,000  cubic  yards. 

Below  the  lock  a  number  of  snags,  fallen  and  leaning  trees,  were  re- 
moved, and  rocks  in  and  near  the  channel  blasted  out.  The  obstruc- 
tions to  low- water  navigation  that  hitherto  had  existed  at  Blaine's  Point 
Belcher's  Bar,  and  White's  Creek  in  West  Virginia,  and  White's  Creek  in 
Kentucky,  were  cleared  away.  There  yet  remain  a  number  of  points  at 
which  obstructions  exist,  and  it  is  estimated  that  about  $1,500  will  be 
required  to  complete  the  work  of  placing  this  part  of  the  river,  26  miles 
in  extent,  in  proper  condition. 

On  Levisa  Fork  snags,  stumps,  etc.,  were  removed  where  they  inter- 
fered with  navigation  and  rocks  blasted  out.  At  Big  White  House 
shoal  a  wall  1,050  feet  long,  with  a  base  of  7  feet  and  varying  height, 
was  built  to  protect  the  bank,  and  two  gravel-bars  on  the  west  side  of 
the  chute  were  removed.  Atvarious  other  shoals  needed  improvements 
were  made  and  there  still  remain  other  points  at  which  slight  improve- 
ments will  be  of  material  benefit  to  push-boat  navigation.  It  is  esti- 
mated that  an  additional  sum  of  $3,000  will  be  required  in  removing 
other  obstructions  that  still  exist. 

Ou  Tug  Fork  the  work  extended  above  Louisa  about  100  miles  to 
lloughs,  and  consisted  in  the  removal  of  snags,  trees,  and  rocks,  besides 
improving  island  chutes  and  removing  or  modifying  mill-dams.  It  is 
estimated  that  about  $2,500  can  be  profitably  expended  during  the  com- 
ing: year  in  continuing  this  work. 

As  there  is  certain  to  be  trouble  each  year  from  snags,  fallen  and  lean- 
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h\g  trees,  etc.,  this  part  of  the  river  improvement  can  not  be  regarded  as 
susceptible  of  completion,  and  a  small  annual  appropriation  will  there- 
fore be  required.  The  river  takes  the  place  of  roads,  of  which  there  are 
very  few  ahd  these  of  a  poor  character,  so  that  the  low- water  navigation 
by  means  of  push-boats  is  a  matter  of  great  importance  to  the  people 
on  the  Forks. 

For  details  concerning  the  work  done  attention  is  invited  to  the  re- 
port of  Mr.  B.  F.  Thomas,  the  resident  engineer,  annexed  hereto. 

Money  statement 

July  1,1887,  amonnt  available $10,888.01 

July  1, 1888,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887. 7.425.63 

July  1.1888,  balance  available 3,462.38 

Amouut  appropriated  by  act  of  August  11,  1888 31,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 34,962.38 

i  Amonnt  (estimated)  required  for  completion  of  existing  project 31, 145. 31 

Amountthat  can  be  profitably  expended  in  fiscal  yearending  June  30,1890  31, 145. 31 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Ttade  of  Big  Sandy  River,  West  Virginia  and  Kentucky,  far  fi$odl  year  1887-'88. 


Articles. 


BeaDS pounds.. 

BersMTux do — 

Cattle bead.. 

OoaLcannel tons.. 

Kzjcca caaes.. 

Feathers pounds.. 

Fnre bass.. 

G  unnns poands.. 

Hides  bales.. 

llo>r« number.. 

Horses do — 

L'atber pounds.. 

Lumber: 

Poplar reet,B.M. 

Walnut do..., 

Poultry dozen. 

Roots,  assorted pounds. 

^heep number. 

Sorghum pounds. 

Spoaes 


SUTes 

Tan-bark oords. 

Ties,  railroad number. 

Timber,  logs : 

Ash  cubic  feet. 

Mixed do... 

Oak do... 

Poplar  do... 

•      Walnut number. 

Walnut  knots pounds. 

Wheat ^ bags. 

Wool poumis. 

Miscellaneous 


Total  exports 

Add  imports,  miscellanooiis  merchandise tons. 

PasMugers  per  boats 


Grand  total . 


Quantities. 


78,454 

6,224 

472 

4,225 

6,908 

68,002 

217 

7,590 

1,498 

1,006 

45 

62,520 

375,000 

20.000 

3.8^ 

35,400 

783 

2,679 

261,000.000 

375,000.000 

1,761 

850.000 

26,250 

200,000 

885.000 

1,075,000 

4,185 

21,150 

6,622 

30.103 


14,215 


Average 
price. 


Yalnew 


$0.08 

.25 

28.00 

8.(f0 

4.50 

.44 

8.30 

1.75 

2.20 

8.00 

80.00 

.28 

25.00 
40.00 

8.00 
.30 

2.5D 
16,00 
12.00 
25.00 
14.  CO 
.40 

.12 
.10 
.124 
.15 
15.50 
.40 
2.00 
.25 


100.00 


l2.3Si.6S 

1,306.0« 
13, 2m  Of 
12.975.00 
396,586.00 
26,5a0.8B 

1,801.10 
13.282.50 

3,295.60 
12, 84a  01 

3,6(>0.00 
17,506.01 

9,375.01 
1,010.00 

11,50&00 

10.6M.00 
1,957.60 

42,864.00 
3,183.00 
9;  375.  Oft 

24,514.00 
14O,0(l6L0e 

8,150.00 
20. 060.  CO 
48,125.00 
161,250.0^ 
04,887.50 

8.460.  «• 
13,944.00 

7.525.TS 

S.81&TI 


I 


71 8, 310. 7» 

l,431.6Oa0O 

16,392L00 

2,156,20178 
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report  of  mr.  b.  f.  thomas,  assistant  engineer. 

United  States  Engineer  Office, 

Louisa,  Ky.y  June  30,  1888. 

Captain  :  The  report  for  the  year  ending  Jaue  30,  1888,  iR  herewith  sabmitted. 

The  work  under  my  charge  is  the  construction  of  a  lock  and  dam  near  Louisa,  Ky., 
in  the  Bifc  Sandy  River,  and  the  imioval  of  obstructions  to  navigation  in  the  same 
stream  and  its  two  forks,  the  Levisu  and  Tug. 

Up  to  the  present  nothing  has  been  done  upon  the  dam,  and  its  character  has  not 
been  fiilly  decided  upon.  ExperimeuU  have  been  made  to  determine  whether  a  sta- 
tionary dam  will  fill  with  sand  and  permanently  Injure  navigation.  These,  while  not 
entirely  satisfactory,  prove  the  necessity  of  some  provision  for  allowing  at  least  a 
part  of  the  dam  t-o  remain  open  during  freshets  and  permit  the  sand  to  go  through. 

The  lock  is  completed,  except  the  gates  and  wickets,  and  rests  upon  the  solid  rock, 
which  was  blasted  to  the  proper  level.  This  rock  is  somewhat  fissured  and  it  may  be 
necessary  to  concrete  the  chamber  floor  of  lock  after  it  is  in  operation.  The  lock  i« 
located  well  in  the  bank,  in  order  not  to  restrict  the  water-way  of  the  river,  and  this 
necessitates  the  excavation  of  approaches  at  each  end.  During  the  year  just  closed 
the  upper  approach  excavation  was  finished  and  the  lower  one  put  well  under  way. 

The  material  thus  taken  out,  being  solid  rock,  was  used  for  filling  the  space  behind 
the  land  wall  of  lock  and  protecting  the  bank  below. 

The  abutment,  which  was  over  half  done  at  the  time  of  my  last  report,  has  been 
completed.  It  is  built  on  piles  and  stands  350  feet  from  the  outside  lock-wall.  A 
large  crib  has  been  put  in  adjoining  its  lower  end  and  it  is  proposed  still  further  to 
protect  it  by  other  cribs  reaching  down  to  the  solid  rock.  The  embankment  behind 
the  abutment  is  only  about  one-third  in. 

REMOVAL  OP  obstructions  TO  NAVIGATION. 

Fash-boats,  carrying  crews  of  men  and  supplied  with  all  necessary  tools  and  dyna- 
mite, were  sent  out  during  the  last  low-water  season  to  remove  snags,  falleu  and  lean- 
ing trees,  stumps,  rocks,  etc.,  from  the  channel  and  shores,  whore  they  were  likely 
to  i*.iterfore  with  navigation. 

BIG  SANDT  RIVER,   BBLOW  LOUISA. 

A  party,  consisting  of  an  overseer  and  thirteen  men,  left  here  on  the  25th  of  July, 
18d7,  and  returned  August  20.    They  removed  the  following  obstructions  : 

Trees,  averaging  82  feet  long 107 

Snags,  averaging  24  feet  long 149 

Stamps 200 

Solid  rock,  cubic  yards 45 

Loose  rook,  cubic  yards 12 

The  four  trees  at  Blaine  Point,  which  have  been  in  the  way  for  some  time,  wero 
taken  out,  as  also  were  the  snags  jnst  below  Blaine,  one  of  which,  a  very  large  one, 
was  in  the  middle  of  the  channel  and  quite  dangerous. 

At  Belcher  Bar  the  channel  was  about  closed  up  with  trees  and  snags  and  these 
were  blasted  out.  A  good  many  rafts  "  tore  up  ^  on  this  place  last  spring,  but  It  is 
now  perfectly  safe. 

At  what  is  known  as  West  Virginia  White's  Creek  was  a  very  bad  piece  of  river, 
l>eing  filled  with  stumps,  snags,  and  trees,  blocking  navigation  at  some  stages  of 
water. 

The  steamer  Spurlook  sank  a  barge  here  last  spring,  and  other  craft  had  serious 
difficulty  in  getting  through. 

Everything  in  the  natnre  of  an  obstruction  has  now  been  removed  and  this  part  of 
the  river  is  in  fine  condition. 

At  Kentucky  White's  Creek  a  similar  lot.  of  obstructions  had  been  a  terror  to  rafts- 
men for  some  time,  and  these  were  also  taken  out. 

These  are  the  principal  points  operated  upon,  although  snags,  trees,  stumps,  and 
rocks  were  taken  out  wherever  in  the  way. 

Work  is  still  needed  upon  this  river  at  various  points,  notably  Rove  Creek,  Rash 
Creek,  Gragston,  and  Savage  Brancb,  where  large  rocks  should  be  removed. 

It  is  estimated  that  about  $1,500  would  put  this  part  of  the  river,  26  miles,  in  a 
perfectly  safe  and  good  condition.  Of  course  subsequent  improvement*  would  have 
to  be  made,  as  the  backwater  from  the  Ohio  causes  numberless  snags  to  **  sand  up" 
and  lodge  in  all  that  part  of  the  Big  Sandy  near  it. 

LEVISA  FORK. 

Work  was  begun  upon  Levisa  Fork  August  22, 1887,  by  a  force  of  eighteen  men. 
Baogeroos  snags  and  trees  were  removed  between  Louisa  and  the  railroad  bridge  ; 
&w>  at  Dock  Miller's,  LisQari^'s,  Fish  Trap,  Dave  Kise's,  George's  Creek,  and  be- 
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tween  there  and  RichardsoD ;  between  Graves's  and  Bumble  Bee  Shoals,  John  Bor- 
der's Ripple;  between  Lost  Creek  and  Chestnut  Sboals,  and  below  Jo  Davis  Bend, 
Yanhoose's,  Jim  JeffH  ;  below  Paint  Creek ;  Preston's  Ripple,  Hell's  Gate,  Ivy  Sboa), 
Snag  Bar,  Stone  Coal,  and  Long  Sboal. 

At  Mud  Creek  a  tree  125  feet  long  and  33  feet  in  circumference  was  removed  from 
the  channel,  and  at  Muddy  Branch  a  snag  60  feet  long  and  16^  feet  in  circumference 
was  taken  out. 

A  tree  135  feet  long  and  19|  feet  in  circumference  was  removed  between  LoRt  and 
Chestnut  creeks.  Dangerous  rocks  were  blasted  out  at  Graves's  Shoal,  Bumble  Bee, 
Border's  Ripple,  Lost  Creek,  Chestnut,  Jo  Davis,  Little  and  Big  White  House,  Van- 
boose,  Wild  Goose,  Ward  Ripple,  Greasy,  Buffalo,  Jeffie's  Ripple,  Hell  Gate,  Preston 
Ripple.  Moodv  George's,  Sugar  Loaf,  Ivy,  Grimes's,  Stone  Coal,  and  Long  Shoal. 

On  tne  bend  side  of  the  river,  at  Lost  Creek,  a  large  rock,  which  has  long  been  the 
pause  of  annoyance  to  craft  of  all  kinds,  was  removed.  It  contained  over  100  cubic 
yards,  and  was  just  in  the  edge  of  the  chute. 

Chestnut  Shoal  was  lowered  slightly  at  head  and  the  chute  was  w  idf)n ed . 

At  Big  White  House  Shoal  a  great  deal  of  work  was  done,  sOme  of  it  caused  bj 
the  railroad  contractors  having  blasted  large  rock  into  it  from  their  cut  upo^i  the 
bank. 

A  wall  1,050  feet  long  was  built  here,  with  base  of  7  feet,  and  of  varying  hoij{bt, 
generally  low,  to  protect  the  bank  and  keep  it  from  slipping  in  and  obstructing  the 
chute. 

Two  gravel-bars  were  also  removed  on  west  side  of  the  chute. 

At  Yanhoose's  Ripple  the  old  wall  was  built  a  little  higher,  and  a  dam  was  pat  in  at 
head  and  on  east  side,  to  confine  the  water  to  the  chute. 

The  old  wall  at  Greasy  was  repaired. 

Buffalo  Shoal,  33^  miles  above  Louisa,  was  in  a  very  bad  condition,  and  17  mea 
worked  here  B^  days,  removing  rock,  widening  the  chute,  and  otherwise  improvioj; 
navigation. 

Three  days  were  spent  at  JeflSe's  Ripple  at  similar  work. 

At  Hell's  Gate  a  wall  to  confine  the  wat>er  was  constructed  and  a  gravel-bar  re- 
moved in  order  to  straighten  the  chute.  The  head  of  the  shoal  was  somewhat  low- 
ered. 

The  walls  at  Wireman's  Shoal  were  repaired  and  heightened,  as  were  also  those  at 
Abbot. 

At  Sugar  Loaf  the  river  was  obstructed  with  rock  for  a  mile,  and  these  were  all  re- 
moved. 

A^ood  and  much  needed  improvement  was  made  at  Hawes's  Ford,  Cl^  miles  a1>0Te 
Louisa,  by  clearing  the  shoal  and  blasting  out  the  solid  rock  at  its  head,  thereby  low- 
ering the  chute. 

The  obstruction  at  Ivy,  consisting  of  stone  and  snags,  was  taken  out  and  the  walls 
at  Grimes's  were  repaired,  and  a  new  one^put  in  on  the  west  side,  and  the  bar  formetl 
at  the  mouth  of  Still  House  Branch,  just  at  the  head  of  the  shoal,  was  removed  aod 
the  creek  led  into  the  river  lower  down. 

The  bad  rocks  at  Stone  Coal  were  removed,  and  the  old  walls  at  Long  Shoal,  83.?^ 
miles  above  Louisa,  were  repaired. 

All  the  shoals  between  Louisa  and  Piketon,  a  distance  of  86  miles,  were  thoroughly 
cleared  of  bowlders  and  large  rocks  that  would  interfere  with  navigation,  and  all  the 
snags  which  would  be  dangerous  to  craft  were  taken  out.  More  work,  however,  is 
needed  at  Contrary  Creek,  Peach  Orchard,  Lost  Creek,  White  House,  Wild  Goose, 
Preston  Ripple,  Wireman's  Shoal,  Sugar  Loaf,  Ivy,  and  Laynesville. 

It  is  believed  that|2,500  to  $3,000  could  be  profitably  expended  next  season  below 
Piketon,  and  a  like  amount  above  that  point. 

The  river  below  Piketon  is  in  much  better  condition  than  ever  before,  and  the 
period  of  navigation  has  been  greatly  increased  and  its  safety  assured. 

The  season*8  work  consisted  of  the  removal  of  211  trees,  averaging  75  feet  in  length, 
356  snags,  322  stumps,  1,744  cubic  yards  solid  rock,  and  3,200  cubic  yards  loose  rock. 

TUG  FORK. 

The  boats  left  Louisa  on  June  4  last,  and  were  out  about  two  and  one  half  months, 
working  an  average  of  12  men. 

The  following  summary  of  work  done  is  given,  viz: 

Trees  removed  (average  length,  55.3  feet ;  average  circumference,  9.2  feet) 81 

Sna^s  removed  (average  length,  l\8  feet ;  average  circumference,  8  feet) 68 

Cubic  yards  solid  rock 1,413 

Cubic  yards  loose  rock l,I:JO 

The  part  of  the  river  worked  over  covers  a  distance  of  100  miles,  reaching  to  head 
of  "Roughs." 
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The  principftl  obstructions  in  the  upper  portions  were  islands  and  mill-rlams.  No- 
tice bad  been  j^iyen  by  Major  Post  that  unless'  the  mill-dams  were  so  modified  as  not 
to  iuterfere  with  navigation  they  would  be  removed  by  the  GU>vemment,  and  this 
order  was  carried  out. 

Tlie  Bailey  Dam,  at  head  of  Boughs,  was  taken  out  on  west  side  of  island  where 
the  natara)  channel  is.  The  dam  at  Ben  Creek  was  partly  removed  and  a  new  boat 
cliate  cut  through  the  J.  C.  Williamson  Dam,  it  not  being  an  obstruction  to  rafts. 

Similar  work  has  been  done  at  the  Thacker  Dam,  and  some  large  trees  taken  out, 
aud  also  at  the  Stafford  Dam. 

Part  of  an  old  dam  at  Lick  Branch,  60  miles  above  Louisa,  was  removed  and  a  now 
cbote  made. 

Dangerous  rocks  were  removed  at  Bailey's,  Greenbrier,  Turkey,  lack,  and  Trent's 
la  the  Boughs.    One  of  these  rocks  containea  184  cubic  yards. 

From  there  down  bad  rocks  were  taken  out  at  Williamson's  Alum,  Sleek  Bock, 
Prater,  Eph  Hatfield's,  Mate  Creek,  Jackson  Bar,  Spring  Tail,  Long  Branch,  Wolf, 
Cram  Dam,  and  the  Falls. 

At  the  latter  point,  lOi  miles  above  Louisa,  there  has  always  been  a  bad  obstruction 
known  as  tho  '*  Bace  Bock,"  being  a  high  ledge  directly  in  the  way  of  craft  at  good 
stages  of  wat^.  Eight  days'  wo&  were  done  upon  it  with  a  dozen  men,  and  it  was 
lowered  considerably,  but  it  will  be  necessary  to  do  as  much  more  when  we  have 
moot  y.    It  was  190  by  30  by  11  feet,  the  latter  being  its  height 

Improvements  were  made  at  islands  by  widening  and  deepening  the  chutes,  clear- 
iog  otf  underbrush,  removing  rock  bars,  and  confining  the  water  to  a  single  chanuci, 
wbieh  was  straightened  where  necessary,  notably  at  Bailey's,  Greenbrier,  SteeFs, 
6rai>evine,  Spring  Tail,  and  Alley.  The  latter  place,  having  been  worked  opon  the 
previoas  season,  was  found  to  be  in  excellent  shape  for  navigation. 

The  shoals  were  well  cleaned  when  necessary  and  all  sna^,  trees,  and  stamps, 
which  were  an  obstruction  were  removed,  and  the  river  is  now  m  very  fair  condition, 
thoQgh  there  is  yet  much  work  to  be  done,  and  an  appropriation  of  $2,500  is  needed 
next  season. 

That  part  of  the  river  used  for  steam-boat  navigation  needs  but  little  work,  but  the 
upper  part  will  have  to  be  still  further  improved  before  rafts  can  be  run  in  safety, 
aod  before  push-boat  navigation  can  be  carried  on  successfully  ;  and  as  these  interests 
form  a  large  part  of  the  business  of  the  upper  country,  and  are  increasing  each  year, 
it  is  highly  important  that  the  improvements  be  made  at  ns  early  a  diUe  as  possible. 

The  entire  river  for  100  miles  is  now  in  much  better  condition  than  ever  before,  and 
its  business  has  largely  increased  since  navigation  has  become  safer  and  the  period 
extended  by  reason  of  the  work  done  by  the  United  States. 

A  trip  over  the  lower  77  miles  of  the  river  in  a  push-boat  made  last  month  by  the 
writer  proved  the  former  work  to  have  been  well  and  intelligently  executed,  aud 
that  it  had  withstood  both  floods  and  ice  remarkab  ly  well. 

In  conclusion,  I  desire  to  say  that  I  have  been  ably  and  faithfully  assisted  in  all  my 
work  by  the  overseers  in  charge  of  parties  and  boats. 

Respectfully  submitted. 

B.  P.  Thomas, 

Aisiatant  Engineer . 

Capt  D.  W.  LocKWOOD, 

CincinnH,  Ohio. 


££4. 
IMPBOVEMfiNT  OF  GUYANDOTTE  BIVEB,  WEST  VIBGINIA. 

This  river  was  uuder  the  temporary  charge  of  Lieat  Col,  W.  E.  Mer- 
rill, Corps  of  Engineerfi,  until  April  13, 1888,  since  which  time  it  has 
been  under  my  charge. 

The  Gnyandotte  Biver  rises  in  the  southwestern  part  of  West  Vir- 
ginia, flows  in  a  northwesterly  direction,  and  enters  the  Ohio  12  miles 
above  the  month  of  the  Big  Sandy  and  39  miles  below  the  month  of  tho 
Great  Kanawha. 

At  the  date  of  the  last  annual  report  for  this  river,  the  a[>propriations 
for  its  improvement  had  been  exhausted,  so  that  during  tbe  past  fiscal 
year  no  work  of  any  kind  has  been  done. 

As  there  still  exist  other  obstructions  similar  to  those  that  have 
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already  been  removed,  an  estimate  of  $2,000  for  fatore  work  is  respect* 
fully  submitted. 

Money  statement, 
Amoant  appropriated  by  act  of  Angost  11,1888 $2,000.09 


{Amoant  (estimated)  reqaired  for  compIetioQ  of  existing  project 6. 000.00 

Amount  that  can  bo  profitably  expended  in  fiscal  year  eadiogJano  30, 1R90  2^U00.0I 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Cktrnmercial  9t4itbtic9  of  Ouyandolte  Bivetf  West  Virginia^  for  fiscal  year  1887-'tJa 


Articles. 


Apples,  dried noanda. 

Apples,  green oarrels. 

Beaos bnahels. 

Beeswax poandH. 

Butter do... 

Corn bnshols. 

E^fra dosens. 

Feathers pounds. 


Qaantity. 


Furs. 


.ba^. 


Ginseng pounds. 

Hides do... 

noncy do... 

Leather do  .. 

Oats bushels. 

Peaches, dried pounds. 

Potatoes  .., bushels. 

Boots,  assorted pounds. 

Rye bushels. 

Sheep  pelts bales. 

Sorsnom barrels. 

Tallow pounds. 

Tobacco hofTsheads 

Wheat bushels . 

"Wool pounds. 

Poplar  logs cubic  fe«*t. 

Oik  lops   feetB.M 

Walnut  lops cubic  feiet. 

Rawed  lumber feetB.M. 

Staves number. 

Hoop-pol^ do  .. 

Tan-bark cowls. 


Total  exports  . 
Total  imports . 

Grand  total . . . 


8.000 

2,000 

600 

2,000 

6,000 

60.000 

40,iK)0 

13,000 

RO 

15,000 

6,000 

1,000 

1,000 

6.000 

40,000 

2.600 

20,000 

2,600 

20 

1,000 

800 

160 

20.000 

25,000 

8,000.000 

6,000,000 

100.000 

15,000.000 

8,000,000 

600,000 

1,000 


Average  price. 


#0.0i  per  pound 

2.00  per  barrel  

2.00  per  bushel  .... 

.25  per  pound 

.20-  per  pound 

.50  per  bushel  .... 

.12^  per  dozen 

.40  per  pound 

8.00  per  bag 

1.76  perponnd 

.07   perponnd 

.20  perponnd 

.25  perponnd 

.40   per  bushel 

.06  perponnd 

1. 00  per  boshel 

.80  perponnd 

.40  per  Doshel 

8.00  per  bale 

16.00  per  barrel 

.04  perponnd 

100. 00  per  hogshead  . 

.76  per  bushel  .... 

.26  perponnd 

.18  per  cubic  foot 
10.00  perM  feet — 

.60  per  cubic  foot . 
16.00  pcrM  feet.... 

26.00   perM 

12.00  perM 

15.00  peroord 


Valos. 


hi 

i.«i 


111 


240,4j 
75.11 

1* 


rn^t 


E  E5. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

This  river  was  uuder  the  temporary  charfife  of  Lieut.  Col.  W. 
Merrill,  Corps  of  Engineers,  until  April  13,  1888,  since  which  dmiel 
has  been  uuder  my  charge. 

The  Little  Kanawha  drains  the  central  portion  of  West  Virginia,] 
iug  in  Upshur  County,  and  flowing  thence  in  a  course  a  little  norA^ 
west  until  it  empties  into  the  Ohio  at  Parkersbnrgh ;  its  total  lengtki 
about  150  miles. 

The  present  project  for  the  improvement  of  the  river,  adopted  in  I 
and  modified  in  1880,  contemplates  the  construction  of  a  lock  and  4 
to  extend  slack  water  navigation  for  a  draught  of  4  feet  a  distaoM  i 
miles,  and  the  improvement  of  the  natural  channel  of  the  upper 
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by  the  removal  of  obstrnctioDS  for  a  distance  of  80  miles,  the  object  of 
the  latter  being  to  obtain  a  channel  of  a  miniinum  width  of  40  feet, 
containing  at  least  2  feet  of  water  daring  four  months  of  the  year. 

At  the  close  of  the  fiscal  year  work  on  the  construction  of  the  lock 
had  been  suspended,  and  quarrying  stone  needed  to  complete  the  lock 
commenced. 

During  the  first  fiscal  year  1,035  cubic  yards  of  dimension  and  back- 
ing stone  were  quaried  and  transported  to  the  lock-site,  and  459.77  cubic 
yi^s  of  cat  stone  and  239.93  cubic  yards  of  backing  stone  made  ready 
for  the  lock-walls. 

The  work  of  improving  the  open-river  navigation  above  the  lock  and 
dam  was  confined  to  repairing  the  chute  at  Glenville,  owing  to  the  small 
balance  of  funds  available. 

For  further  details  of  the  work  done  during  the  fiscal  year  reference 
is  made  to  the  annexed  report  of  Mr.  B.  F.  Thomas,  the  resident  en- 
gineer. 

The  estimate  of  $51,800,  as  the  amount  required  to  complete  the  ap- 
proved project,  is  herewith  renewed. 

Money  statement 

Jnly  1,  1887,  amoant ayailable |7,784.93 

Jaly  1, 18t^,  ainonDt  expeuded  dariug  fiscal  year,  exclasive  of 

liabilities  oatetanding  Jnly  1,1887 $7,420.66 

July  1, 18:38,  outstanding  liabilities 30.00 

7,450.66 

Jalyl,  1888,  balance  available 334.27 

Amount  appropriated  by  act  of  August  11,1888 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 25, 334. 27 

]  Amount  (estimated)  required  for  completion  of  existing  project 26, 800. 00 

;  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    26, 800. 00 
I  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
\    harbor  acts  of  1866  and  1867. 


Commercial  atatUiicSf  Little  Kanawha  Biver,  W.  Fa.,  for  th^  fiscal  year  1887-'88. 


ArUolM. 


Gmln 

,,.., bashels 

!>.».::;;;;;............ 

...... ..cubic  f(Bet 

Lumber 

feet,B.M 

•m .!!::::::;;;:::.:;:;;;. 

barmis 

Kailroftdtiea 

..... ...... niiin bur 

Sl*T«| 

do  .. 

Tanlmrk 

. ............cords 

woiMi..:.:;:::::.:;;:.:::;; 

do 

HiscdUneouA 

tODf 

ToUlexporto 

Inporu 

y.i'.y.y.y.y.'iiM.'. 

Total  exports  and  imports. 


Quantities. 


3,000 

1. 852, 000 

4, 777.  700 

2.000 

316.  MO 

1, 570, 000 

600 

100 

100 


1,000 


Average  price. 


$0. 60  per  busbel  ..... 
.18  per  cubic  foot.. 

80. 00  per  M  fuet 

LOO  per  barrel , 

.35  each    , 

laooper  M 

15. 00  per  cord , 

2. 00  per  cord 

100. 00  per  ton 


100. 00  per  ton. 


Value. 


$i,800 

338.360 

148. 331 

2,900 

117.  029 

28.260 

9,000 

200 

10,000 


646,780 
100,000 


746,780 


The  passenger  traffic  during  the  year  was  equivalent  to  20,000  passengers  tbrouirh 
me  lock. 


REPORT  OF  MR.   B.  F.  THOMAS,  ASSISTANT  ENGINEER. 

Louisa,  Ky.,  June  30, 1888. 

Sir  :  My  annual  report  for  Little  Kanawha  River  is  herewith  submitted. 

The  project  contemplates  the  extension  of  slackwater  navigation  to  the  West  Fork 
t»y  tbe construction  ot  a  lock  and  dam  2  miles  above  Burning  Springs,  W.  Va.,  and 
the  removal  of  obstructions  to  navigation  in  the  upper  part  of  the  river, 

j^a  88 11^ 
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Below  this  now  lock,  the  Little  Kanawha  Na^vigation  Company  have  four  locks  and 
dams. 

The  work  of  quarrying  the  balance  of  the  stone  accessary  for  Lock  No.  5,  which  was 
beguQ  Just  before  the  close  of  the  last  fiscal  year  was  continued  and  completed,  and 
8:U.23  cubic  yards  of  dimension  and  258.08  yiuxls  of  backing  stone  were  quarried  and 
delivered  at  lock-site. 

Tlie  amount  of  money  being  somewhat  limited^  and  the  uncertainty  of  the  cost  of 
qnarrying  being  proven  (owing  to  the  irregularity  existing  in  the  ledges),  it  was 
thought  best  to  employ  ouly  a  small  force  of  stone-cutters.  This  proved  reiy  satis- 
factory and  459.77  cubic  yards  of  cut  stone  and  229.72  cubic  yards  of  backing  were 
made  ready  for  the  wall. 

Owing  to  the  fact  that  the  navigation  company  had  drawn  off  their  pools  to  make 
repairs,  we  were  unable  to  boat  our  stone  to  the  lock,  a  distance  of  5  miles,  until 
after  the  close  of  the  season's  operations. 

A  contract  was  made  with  John  F.  King  to  do  the  boating  at  35  cents  per  cubic 
yard,  the  Government  doing  the  loading  and  unloading  by  hired  labor,  and  this  work 
was  done  last  February  and  March. 

The  cost  of  quarrying  was  f2,0i3.40  for  1,089.31  cubic  yards ;  of  cutting,  $2,2^.53 
for  689.49  cubic  yards;  miscellaneous  expenses  for  plant,  superiutendeuoe,  transpor- 
tation of  derricks,  tools,  etc.,  $1»023.72. 

It  is  desired,  when  money  is  available,  to  continue  the  cutting  of  stone  and  prepare 
to  complete  the  lock. 

Nearly  all  the  coping  and  many  of  the  quoins  are  yet  to  be  cut  before  we  can  do 
much  toward  the  building. 

ABOVE  WEST  FORK. 

The  improvement  of  open  river  navigation  on  the  upper  river  was,  owing  to  the 
small  amount  of  money  on  baud,  confined  to  the  repairs  of  chute  at  Gleuville.  The 
lower  cross-timber  was  replaced  and  well  fastened  by  inch  spikes  4^  feet  long,  driven 
into  the  soft  rock  below.  Twenty-five  cubic  yHrds  of  rock  were  broken  in  the  chnt< 
before  the  sheeting  was  put  down.  About  8,000  feet,  B.  M.,  of  lumber  was  put  iu. 
The  river  crib  was  refilled  with  stone  and  sheeted  with  2-inch  oak  plank. 

When  there  is  money,  there  are  still  further  repairs  to  be  made  at  this  chute,  notably 
the  head-gate. 

I  have  been  intelligently  assisted  both  at  lock  and  upon  the  upper  river  by  faithful 
overseers. 

Respectfully  submitted. 

B.  F.  Thomas, 
A$9i8tant  EngiMcr. 

Capt.  D.  W.  LocKWOOD, 

Corps  of  Ei^gineers, 


£  £  6. 
IMPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

This  river  was  under  temporary  charge  of  Lieut.  Col.  W.  E.  Merrill, 
Gorps  of  EngiaeerSy  until  April  13, 1888,  since  which  time  it  has  heen 
under  my  charge. 

The  Buckhannon  is  one  of  the  tributaries  of  Ty part's  Valley  Eiver, 
which,  with  the  West  Fork,  forms  the  Monon^ahela.  Its  total  length 
from  its  headwaters  to  its  junction  with  the  Valley  River  is  57  miles. 
The  portion  under  improvement  is  the  24^  miles  between  the  Three 
Forks,  10  miles  below  the  headwaters,  and  the  town  of  Buckhannon, 
and  the  object  of  improvement  is  to  remove  the  obstruction  to  rafting, 
in  order  to  bring  into  market  the  immense  quantity  of  fine  timb^  on 
the  headwaters  of  this  river. 

Before  any  work  of  improvement  was  done  the  annual  output  of  logs 
was  about  100,000  linear  feet.  The  maximum  output  of  the  most  favora- 
ble year  was  115,000  linear  feet. 

Last  year  the  product  was  6,000,000  feet,  B.  M. 

As  the  appropriation  of  August  5, 18.S6,  was  practically  exhausted  at 
the  close  of  the  Is^t  fiscal  year,  no  work  has  been  done  since. 


Digitized  by  VjOOQIC 


APPENDIX    EE — BEPOBT   OP   CAPTAIN   LOCKWOOD.        1795 
ESTIMATE. 

As  there  is  yet  much  that  might  be  done  to  improve  the  rafting  ca- 
pacity of  this  river,  it  is  recommended  that  $5,000  be  appropriated,  as 
tbis  sum  can  advantageously  be  expended  during  the  next  fiscal  year. 

Money  statement, 

I 

July  1, 1887,  amount  available |3.68 

July  1, 1888,  amoant  expeoded  daring  fiscal  year,  exclnBive  of  liabilities 
outstanding  July  1, 1887 3.68 

Amount  appropriated  by  act  of  August  11,  1888 1,500.00 

r  Amount  (estimated)  required  for  completion  of  existing  project 20, 955. 00 

)  Amount  that  can  be  profitably  expended  in  tiscal  yearending  June30, 1890      5, 000. 00 
)  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
C    harbor  acts  of  1866  and  1867. 


CoiMnercial  statistics,  Buokhatmon  iJirei*,  West  Vxrginia,  for  yeair  ending  June  30,  1888. 


ArtieleH. 


Qoantities. 


Avomge  ptioe. 


Value. 


Logi feet,B.  M..I       6,000,000  I  $6  per  M  feet.    $30,000 


E  E  7. 

PRELIMINARY  EXAMINATION  OF  THE  LOUISA  (LEVISA)  FORK  OF  SANDY 

RIVER,  VIRGINIA. 

United  States  Enginbee  Office, 

Cincinnatiy  Ohioy  January  20, 1887, 

General:  Iq  accordance  with  tbe  instructions  contained  in  Depart- 
ment letter  of  September  27, 1886, 1  have  to  submit  the  following  report 
of  tbe  preliminary  examination  of  the  Louisa  [Levisa]  Fork  of  Sandy 
River,  Virginia. 

An  examination  and  report  upon  tbid  portion  of  the  Levisa  Fork  of 
the  Big  Sandy  River  was  submitted  by  Lieut.  Col.  W.  E.  Merrill,  Corps 
of  Engineers,  in  1876,  and  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  of  that  year,  pages  140  to  146,  Part  II.  The  recent  exami- 
nation, made  in  compliance  with  the  instructions  received,  confirms  the 
facts  ascertained  and  stated  in  the  former  report.  It  extended  from  the 
State  line  of  Virginia  to  the  mouth  of  Dismal  Creek,  a  distance  of  23  miles. 
This  stream  flows  through  a  sparsely-settled  country,  in  which  the  ma- 
jority of  the  people  are  engaged  in  cutting  and  rafting  logs.  The  only 
improvement  asked  for  is  the  removal  of  trees,  snags,  and  rocks,  and 
the  closing  of  duplicate  channels,  so  that  the  logs  can  be  brought  to 
market  without  so  great  a  risk  and  percentage  of  loss. 

This  stream  is  deemed  worthy  of  improvement  to  this  limited  extent, 
which  will  only  require  the  expenditure  of  a  small  amount.  No  addi- 
tional survey  is  necessary.  It  is  estimated  that  the  cost  of  all  tbe  work 
to  be  done  will  probably  not  exceed  f250  a  mile,  or  a  total  of  $5,760, 
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Any  appropriation  that  is  made,  however  Hmall,  can  be  advantageously 
expended.  The  portion  of  the  fork  in  Kentucky  has  already  been  im- 
proved. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Brig.  Gen.  Jajmes  0.  Duane, 

Chief  of  Ungineersy  U.'  8.  A. 


SURVEY  of  THE  LOUISA  (LEVISA)  FORK  OF  SANDY  RIVER,  YIBaiNIA. 

United  States  Engineer  Office, 

Cindnnatiy  November  25, 1887. 

Sir  :  I  have  the  honor  to  submit  the  following  final  report  on  the  sar> 
vey  of  "Louisa  Fork  of  Sandy  Eiver,  Virginia,^  ordered  in  the  river  and 
harbor  act  of  August  5, 1886: 

The  Louisa  Fork  of  the  Big  Sandy  Eiver  may  be  considered  as  be- 
ginning at  the  mouth  of  Dismal  Greek,  which  is  exactly  23  miles  above 
the  line  separating  the  States  of  Virginia  and  Kentucky.  In  this  dis- 
tance the  fall  of  the  river  is  328  feet,  being  at  the  rate  of  14J  feet  per 
mile.  With  such  a  fall  it  is  evidently  useless  to  attempt  any  improve- 
ment other  than  the  removal  of  obstructions. 

The  ]>reliminary  examination  of  this  part  of  the  Big  Sandy  Eiver  was 
made  in  the  latter  part  of  1886  by  Mr.  M.  W.  Yenable,  assistant  engineer, 
under  the  direction  of  my  predecessor,  Msg.  James  0.  Post,  Corps  of 
Engineers,  and  the  preliminary  report  was  submitted  by  M^yor  Post  oq 
January  20, 1887.  In  this  report  it  is  stated  that  the  total  cost  of  the 
needful  work  would  not  exceed  $5,750,  and  that  any  less  sum  could  be 
advantageously  expended. 

It  will  be  observed  that  in  his  report  to  M^jor  Post,  which  is  hereto 
annexed,  Mr.  Yenable  states  that  this  part  of  the  Big  Sandy  Eiver  is 
not  worthy  of  improvement.  I  find  on  inquiry  that  t^is  recommenda- 
tion was  based  on  the  fact  that  there  is  a  stretch  of  26  miles  of  river 
between  the  Virginia  State  line  and  the  mouth  of  Eussell  Fork,  oa 
which  nothing  has  as  yet  been  done  to  improve  rafting  navigation,  and 
ivs  the  writer  considered  himself  limited  by  his  instructions  to  the  con- 
sideration of  the  particular  stretch  which  he  was  directed  to  examioe^ 
he  decided  that  he  could  not  recommend  the  improvement  of  the  upper 
part  of  a  river  while  the  lower  part  remained  obstructed.  Had  the 
river  been  clear  below  the  State  line,  Mr.  Yenable  would  have  recom- 
mended that  the  cleariug-out  process  be  extended  to  the  mouth  of  the 
Dismal. 

Believing  that  the  removal  of  obstructions  above  the  State  line  will 
inevitably  cause  the  removal  of  those  below  it,  I  do  not  hesitate  to  sub- 
mit an  estimate  for  improving  this  stretch  of  the  Big  Sandy  Eiver. 

Mr.  Yenable  states  that  he  does  not  believe  that  the  output  of  forest 
product  will  be  much  increased  by  the  removal  of  obstructions,  as  the 
business  is  in  the  hands  of  a  few  men,  who  already  handle  as  much  tim- 
ber as  can  be  raft/Cd  during  a  season.  It  seems  to  me  that  this  conclu- 
sion is  not  warranted  by  experience  on  other  rivers,  where  increased 
facilities  have  always  been  followed  by  au  increased  output  In  my 
judgment,  the  small  sums  heretofore  expended  on  the  rafting  rivers  of 
this  section  ot*  the  country  have  produfted  relatively  larger  returns  than 
the  vastly  greater  sums  expended  on  rivers  that*are  navigable  by  steam- 
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boats;  and  I  am  decidedly  in  favor  of  the  contiDuance  of  this  policy 
within  reasonable  limits.  The  smaller  streams  that  enter  the  Ohio  from 
the  Alleghany  Mountains  are  not  navigable,  and  can  not  be  made  navi- 
gable except  for  the  inconsiderable  commerce  that  is  poled  ap  in  pnsh- 
boats;  bat,  on  the  other  hand,  their  headwaters  lie  among  forests  of 
the  finest  timber  within  the  United  States,  and,  in  view  of  the  increased 
demand  for  timber,  and  the  depletion  of  other  sources  of  supply,  it  seems 
to  me  of  the  first  importance  to  increase  the  facilities  for  bringing  to 
market  the  vast  supplies  that  lie  on  the  western  flanks  of  the  Allegha- 
Dies.  The  lands  that  grow  this  timber  are  too  steep  for  cultivation,  and 
no  damage  will  result  from  the  periodical  removal  of  the  full-grown 
trees.  The  beds  of  the  streams  are  more  or  less  choked  by  h  u  ge  bowlders 
that  have  fallen  from  the  mountain  sides,  so  that  in  many  cases  it  is 
practically  impossible  to  drive  timber,  even  when  there  is  an  abundant 
supply  of  water.  In  my  judgment,  the  removal  of  these  bowlders  and 
the  general  clearing  up  of  the  beds  of  the  streams,  so  as  to  permit  the 
frcMB  passage  of  logs  whenever  there  is  a  supply  of  water,  is  a  public 
benefit  that  fully  justifies  the  very  small  outlay  required  to  attain  it. 
To  assist  in  bringing  this  timber  to  market  is  to  increase  the  national 
wealth,  B»  otherwise  a  large  part  of  this  particular  product  will  mature 
and  decay  without  benefit  to  any  one. 

I  therefore  cordially  concur  in  Major  Post's  recommendation  that 
15,750  be  appropriated  for  the  improvement  of  this  part  of  the  Louisa 
Fork  of  the  Big  Sandy  Eiver. 

The  output  of  timber  for  1886,  according  to  the  report  of  Mr.  Venable, 
hereto  annexed,  was  300,000  cubic  feet,  valued  at  $42,000. 

For  fuller  details  of  the  portion  of  the  Big  Sandy  Eiver  lying  between 
the  mouth  of  Dismal  Greek  and  Pikeville  reference  is  made  to  my  report 
of  January  6, 1876,  which  may  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1876,  Part  II,  page  140. 

J^pectfully  submitted. 

Wh.  E.  Mebbill, 

Lieut  Col.  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


RBPORT  OF  M.  W.  VENABLE,  ASSISTANT  ENGINBBR. 

Cincinnati,  Ohio,  Deoemb^  17,  1886. 

Sib:  Under  your  letter  of  instmotions  of  Noyember  24, 1  made  a  preliminary  exami- 
nation of  the  Lonisa  Fork  of  Big  Sandy  Riyer  in  Virginia,  and  beg  leave  to  submit 
the  following  report : 

The  physical  characteristics  of  the  stream,  its  tributaries  and  the  country  throuffh 
▼hich  they  flow,  have  been  well  and  folly  described  in  the  report  of  Mi^j.  Wm.  E. 
MerriU,  January,  1876,  to  which  I  would  respectfully  refer  you ;  so  I  shall  only  note 
the  present  condition  and  value  of  the  stream  as  a  means  of  transportation  ami  an 
estimate  of  products  now  being  shipped  out  by  it. 

Hy  examination  extended  mm  the  Virginia  and  Kentucky  State  line  to  the  mouth 
of  Dismal  Creek,  the  largest  tributary  above  Buchanan  Court-Honse  and  the  highest 
point  Qp  the  stream  from  which  rafbiug  is  practicable,  a  distance  of  25^  miles.  I  iind 
the  stream  a  wild  mountain  torrent,  full  of  shoals,  rocks,  and  islands ;  pools  of  quiet 
water,  few  and  short,  and  generally  formed  by  small  dams  placed  at  the  head  of 
shoals,  supplying  power  to  the  small  grist-mills  of  the  country.  These  dams  are  made 
of  brush  and  stone  (in  some  instances  of  timber),  and  vary  in  height  from  1  to  A  feet. 
They  all  obstruct  navigation  by  rafts  more  or  less ;  but,  on  the  other  hand,  furnish 
fthort  pools  of  quiet  water  in  which  timber  can  be  safely  rafted  and  tied  up  awaiting 
the  tides  to  take  it  out,  so  that  any  project  for  improving  the  stream  should  not  in- 
elode  in  the  estimate  the  oost^f  removing  these  dams,  except  where  they  have  been 
abandoned  by  their  owners,  but  only  the  removal  of  rocks,  and,  where  the  stream  has 
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divided  into  two  or  more  chaDnels,  to  confiQe  it  "by  dikes  to  the  most  dii^ct  and  best 
one. 

I  found  on  examination  that  there  are  thirty  seven  points  on  the  stream  where  the 
channel  can  be  improved  in  this  way  at  an  average  cost  of  |250  each,  making  an  ag- 
gregate cost  of  99,250. 

No  improvement  can  make  this  stream  available  for  purposes  of  navigation,  except 
for  rafts  and  snch  forest  products  as  can  be  rafted  or  floated  out  singly,  such  as  logs, 
cooper  stuff,  cross-ties,  telegraph  poles,  hoop-poles,  and  forest  products  generally  (ex- 
cept tan-bark). 

The  timber  of  this  valley  is  of  the  finest  quality,  both  oak  and  poplu*,  and  the  luaal 
percentage  of  other  woods ;  and  as  the  lumbermen  have,  until  recent  years,  confined 
themselves  to  the  tributary  in  Kentucky,  the  timber  here  is  practically  untouched, 
nothing  but  poplar  and  a  few  walnut  logs  having  been  sent  out.  The  business  of 
logging  seems  to  be  In  the  hands  of  only  a  few  men^  from  whom,  and  also  by  actual 
estimate,  I  learned  that  the  output  for  this  season  will  be  300,000  cubic  feet,  which  at 
present  market  value  will  amount  to  $42,000.  These  men  also  state  that,  owing  to 
vhe  hazardous  navigation,  they  only  take  out  the  finest  trees  and  those  nearest  the 
stream,  whereas  with  the  stream  improved  they  could  nearly  double  the  product  at 
much  less  than  double  the  cost  of  labor,  and  risks  proportionately  reduced. 

While  the  improvement  of  the  stream  would  undoubtedly  increase  the  market  valoe 
of  th^  product  oy  lessenins  its  cost  of  transportation,  I  doubt  if  the  annual  ou^nt 
will  be  materially  increased  by  it,  owing  to  the  fact  that  the  available  product  is  io 
the  hands  of  a  few  men,  who  cau  only  accomplish  a  certain  amount  of  work  in  a  given 
season. 

Owing  to  the  rapidity  of  the  stream,  any  work  done  on  it  might  be  of  questionable, 
or  at  best  only  of  temporary ,  aid  to  navigation,  and,  in  view  of  the  limited  commercial 
importance  of  its  products,  and  the  smaU  number  of  people  to  be  benefited  thereby,  I 
consider  the  stream  as  unworthy  of  improvement,  and  do  not  consider  any  further 
survey  necessary. 
Respectfully, 

M.  W.  Vbnablb, 

A$8isUint  Enififieer, 

Maj.  Jas.  C.  Post, 

Corps  of  Engineers. 


££8. 
PRELIMINARY  EXAMINATION  OF  SALT  RIVER,  KENTUCKY. 

United  States  Engineer  Office, 

Cincinnati^  January  20, 1887. 

General:  In  accordaDce  with  the  iustructious  contained  in  yoar 
letter  of  September  27, 1886, 1  have  to  sabmit  the  following  report  of 
the  preliminary  examination  of  Salt  River,  Kentacky. 

Salt  Biver  drains  an  area  of  2,765  sqaare  miles  in  the  central  portioQ 
of  Kentucky.  It  rises  in  the  vicinity  of  Harrodsburgh,  and  flows  nortii 
aqd  west,  emptying  into  the  Ohio  River  25  miles  below  Louisville.  From 
its  mouth  to  the  entrance  of  the  Rolling  Fork,  a  distance  of  12  miles,  it 
is  about  300  feet  wide.  Above  this  junction  it  is  nearly  250  feet  wide  for 
an  additional  distance  of  14  miles,  after  which  it  divides  into  several 
branches  and  becomes  much  smaller.  In  this  examination  the  lower 
and  larger  portion  of  the  river  was  alone  considered.  This  portion 
flows  through  rich  alluvial  bottoms  that  are  susceptible  of  high  cultiva 
tion,  and  it  is  claimed  by  the  inhabitants  that  the  lack  of  sufficient 
transportation  greatly  retards  their  development.  Two  steam-boats  at 
present  navigate  the  river  to  Pitt's  Point,  at  the  mouth  of  Rolling  Fork, 
transporting  freight  to  Louisville,  the  natural  market  of  this  section, 
and  make  trips  as  often  as  the  height  of  water  permits.  The  commerce 
of  this  locality,  as  near  as  could  be  ascertained,  amounted  to  $218,785.50 
during  the  year  ending  December  31, 1886.    (See  inclosed  statement.) 

From  the  information  obtained  it  is  believedp  that  the  lower  portion 
of  the  river,  a  distance  of  about  26  miles,  is  wort.hv  of  improvement;  at 
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least  it  is  wortbyof  an  additional  examination  and  survey,  so  that  Con- 
gress may  be  fully  advised  concerning  it. 

It  is  estimated  the  cost  of  making  the  proper  survey  and  preparing 
a  project  for  its  improvement  will  be  $1,000. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Brig.  Gen.  James  0.  Duane, 

Chitf  of  Engineers^  U.  8.  A. 


Commercial  statiatics  of  Salt  Biverf  Kentttcky,  for  year  ending  December  31,  1886. 


Articles. 


Apples barrels. 

Citrn bashels. 

Chiekens dozen. 

Bogs hesd- 

Hoop-polee Dumber. 

Lamber B.  M.  feet. 

Logi nnmber. 

Merehaodise  (misceUaaeoos) tons. 

PA-iseoKors nnmber. 

Straw tons. 

Hsy do... 

Taa-bark cords. 

Tobsoeo hogsheads. 

Turkeys ' number. 

Potatoes barrels. 

Wood cords. 

Wbeatand  oats bushels. 


Total. 


Quantity. 


1,250 

10,510 

1,500 

443 

250,000 

602,375 

15,000 

660 

700 

230 

850 

1,400 

33 

2,450 

560 

1,460 

3,250 


Average  price. 


$2.00 

.40 

2.00 

8.00 

10.00 

20.00 

8.50 

100.00 

1.50 

4.00 

14.00 

12.60 

100.00 

1.50 

2.00 

5.00 

.00 


per  barrel  ... 
per  bushel . . . 

per  dozen 

ahead 

perM 

perM 

each 

per  tOD 

each  

per  ton 

per  ton 

per  cord 

I»er  hogshead. 

each 

per  barrel  — 

peroord 

per  bushel — 


Value. 


$3,500.00 

6.204.00 

8,000.00 

8.541.00 

26, 000. 00 

12, 047. 50 

62,500.00 

65,000,00 

1, 050. 00 

920.00 

11, 900. 00 

16,800.00 

8. 300. 00 

3,675.00 

1. 120. 00 

7,300.00 

2,025.00 


218,785.50 


survey  op  salt  biver,  kentucky. 

United  States  Bnghnbeh  Office, 

Louisville^  Ky.,  February  9, 1888. 

General  :  I  have  the  honor  to  submit  the  following  report  on  a  sur- 
vey of  Salt  Biver,  Kentucky,  made  in  accordance  with  the  requirements 
of  section  6,  act  of  Congress  approved  August  5, 1886,  and  instructions 
from  your  office  in  letter  dated  March  16, 1887. 

The  survey  was  made  by  Mr.  W.  E.  Curtis,  assistant  engineer,, under 
the  supervision  of  Lieut.  W,  L.  Sibert,  Corps  of  Engineers,  XJ.  S.  Army, 
in  October  and  November,  18S7,  under  the  favorable  circumstance  of 
exceedingly  low  water.  The  survey  develops  a  good  navigable  depth 
of  water  in  Salt  Biver  from  its  mouth,  at  West  Point,  on  the  Ohio,  to 
Key's  Bipple,  a  distance  of  3.7  miles.  From  that  point  to  Pitt's  Point, 
a  distance  of  8.2  miles,  there  are  stretches  of  good  water,  alternating 
with  shoals,  and  in  the  upper  part  of  the  reach  shallow  water,  with 
many  obstructions  caused  by  snags  and  drift. 

The  line  of  levels  shows  that  the  river  above  Key's  Eipple  can  be 
made  navigable  by  the  construction  of  a  lock  and  dam  at  that  ripple, 
with  a  lift  of  10  feet  as  follows:  To  Pitt's  Point,  a  distance  of  8.2  miles, 
with  a  least  depth  of  5  feet.  From  Pitt's  Point,  3  miles  further  up  Salt 
Biver  and  2  miles  up  Boiling  Fork,  with  a  least  depth  of  2.5  feet. 

The  cost  of  a  lock  and  dam  and  some  work  of  removing  obstructions 
is  estimated  at  $175,000.  The  accompanying  tables  of  commercial  sta- 
tistics and  probable  amount  of  commerce  that  would  be  benefited  by  the 
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improvemeiit  would  appear  to  justify  tbe  work,  which  would  tend  to 
develop  a  rich  portion  pf  country. 

Copies  of  the  reports  of  Lieut!  W.  L,  Sibert,  Corps  of  Engineers,  and 
Mr.  W.  R.  Curtis,  assistant  engineer,  are  appended.  Map  of  the  survey 
is  sent  in  separate  package. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
The  Chief  op  ENaiNEERS,  IT.  S.  A. 


report  of  lieutenant  william  l.  8ibert,  corps  op  engineers. 

United  States  Engineer  Office, 

Cincinnati,  Ohio^  Febraary  2,  1883. 

Sir:  I  have  the  honor  to  submit  the  following  r*»port  of  a  Burvey  of  Salt  River, 
Kentucky.  The  snrvey  was  made  by  W.  R.  Cuitis,  assistuut  engineer,  whose  re- 
port and  map  are  inclosed.  Salt  River  drains  about  2,700  square  miles.  It  lises  iu 
Burke  County,  and  flows  in  a  north  western  direction,  and  empties  into  the  Ohio  2:2 
miloB  below  Louisville,  Ky.  The  stage  of  the  water  in  Salt  River  and  in  the  Ohio, 
when  the  survev  was  made,  was  the  lowest  known  for  years.  From  the  map  it  will 
be  seen  that  over  6  feet  of  water  exists  from  the  mouth  to  Key's  Ripple,  a  distance  of 
3.7  miles.  After  crossing  this  ripple  there  is  good  water  for  l.a  miles ;  the  remainder 
of  the  river  to  Pitt's  Point  and  above  is  sboal  and  full  of  snags.  The  bank»  are 
high.  The  river  at  this  low  stage  averages  about  KJO  feet  in  width.  The  total  fail 
of  the  river  from  its  mouth  to  Pitt's  Point  is  2.7  feet.  The  fall  from  Pitt's  Point  Ut 
Key's  Ripple  i^  about  2.5  feet.  The  slope  of  the  river  from  Pitt's  P<»int  up,  and  np 
the  Rolling  Fork,  is  quite  steep.  I  had  a  line  of  levels  run  up  fhe^e  branches  to  as- 
certain how  far  a  dam  raising  low-water  level  10  feet  at  Key's  Ripple  would  give  2.5 
feet  of  water ;  Mr.  Curtis  reports  2  miles  up  Rolling  Fork  and  3  miles  up  Salt  River, 
and  that  an  increase  in  the  height  of  the  dam  would  extend  the  pool  a^very  short  dis- 
tance on  account  of  the  steep  slope  of  the  river.  From  the  i-eports  of  both  the  exam- 
ination and  survey  of  this  river  it  appears  that  the  lower  portion  of  Salt  River  flows 
through  a  very  fertile  country,  at  present  only  partially  developed  on  account  of  the 
want  of  transportation.    Louisville,  Ky.,  is  the  natural  market  for  this  section. 

The  inciosed  commercial  statistics  and  the  estimated  amonnt  of  commerce  that 
would  be  benefited  by  improving  the  lower  river  seems  to  justify  an  appropriation  for 
its  improvement. 

I  would  recommend  that  a  lock  and  dam  be  placed  in  the  river  near  Key's  Ripply 
as  indicated  on  the  drawing.  A  dam  raising  low-water  level  10  feet  at  Key's  Ripple 
would  give  over  5  feet  at  Pitt's  Point,  8.2  miles  distant,  and  2.5  feet  for  3  miles 
further  up  the  river,  and 2.5  feet  for  2  miles  up  the  Rolling  Fork  (which  empties  into 
the  Salt  at  Pitt's  Point),  making  a  pool  of  over  13  miles.  Also  that  the  snags  and 
projecting  rock  be  moved  from  the  channel. 

It  is  estimated  that  $175,000  will  complete  the  projected  improvement  on  this  river. 
Very  respectfully,  your  obedient  servant. 

Wm,  L.  Sibert, 
Second  Lieutenant  of  Enginftn. 

Maj.  Amos  Stigknet, 

Corp%  of  Engineers^  U,  S.  A. 


report  of  mr.  w.  r.  curtis,  assistant  bngixerr. 

United  States  Engineer  Office, 

Frankfort,  Ky,,  January  23,  188^ 

Lieutenant  :  I  have  the  honor  to  submit  the  following  report  of  a  survey  of  S*U 
Biver,  Kentucky,  made  in  compliance  with  your  instructions. 

Salt  River  rises  in  Burke  County,  Ky.,  flows  through  Mercer,  Nelson,  and  Washing- 
ton counties,  and  dividing  Bullitt  and  Hardin  counties,  empties  into  the  Ohio  River 
at  West  Point,  about  22  miles  below  Louisville,  Ky. 

Field  work  was  commenced  in  October  and  completed  in  November,  1887.  A  tran- 
sit line  was  run  from  West  Point  to  Pitt's  Point,  11.9  miles  above,  where  the  Rolling 
Fork  empties  into  Salt  River,  the  distances  being  determined  by  stadia  measoremsBti. 
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A  line  of  levels  wae  ran  over  the  same  points  and  carefuUyvobecked.  and  bench-marks 
established  at  prominent  points  along  the  lino.  These  bench-marks  and  levels  were 
referred  to  the  zero  of  aT gauge  which  was  established  on  the  center  pier  of  the  rail- 
road bridge  at  West  Point. 

The  sti^  of  the  Ohio  and  Salt  rivers  at  the  time  of  the  survey  was  the  lowest 
konwn  for  many  years  and  corresponded  to  a  reading  of  1.8  feet  in  this  gauge. 
SuQDdings  taken  at  each  station  were  referred  to  this  low-water  stage. 

From  the  mouth  of  Salt  River  to  the  first  shoal  of  Key's  Ripple,  3.7  miles  above, 
there  is  better  water  than  in  the  Ohio,  and  any  boat  that  can  run  on  the  Ohio  can  pass 
up  Salt  River  to  this  shoal  without  trouble,  except  at  West  Point,  where  the  N.  N. 
and  M.  V.  R.  R.  Co.  have  put  in  trestling  on  each  side  of  the  draw-pier,  which  is  in  a 
bud  condition,  and  at  low  water  these  trestles  form  an  obstruction.  Key's  Ripple 
Shoal  is  at  the  foot  of  a  high,  rocky  bluff  and  extends  entirely  across  the  river ;  it  is 
about  120  vards  long  and  has  less  than  one-tenth  foot  fall  between  the  pools. 

Above  ^is  shoal  there  is  good  water  to  Mill  Creek  Ripple,  1.8  miles  above.  From 
Mill  Creek  to  Pitt's  Points  the  river  is  very  shoal  and  full  of  snags  and  drift,  the  last 
mile  beirg  impassable. 

The  banks  of  the  river  average  from  20  to  30  feet  in  height  and  the  bottom  lands 
are  said  to  be  very  rich,  being  subject  to  overflow  b;^  backwater  from  the  Ohio  River 
and  its  own  extensive  water-died.  The  bed  of  the  river  is  composed  of  a  very  tena- 
cious and  soft  black  mud,  except  at  the  points  where  the  bluffs  approach  the  banks. 

The  slope  of  the  river  is  less  than  five-tenths  foot  in  the  first  9  miles,  and  there  is 
very  little  current  over  the  shoals;  the  total  fall  from  Pitt's  Point  to  the  mouth  is 
2.7  feet.  (A  survey  made  by  the  State  some  years  ago  gave  this  fall  3  feet.)  Above 
Pitt's  Point  the  slope  is  greater,  but  less  on  Salt  River  than  on  the  Rolling  Fork. 

A  lock  and  dam  placd  at  the  foot  of  Key's  Ripple,  raising  tbe  low- water  level  of 
the  pool  above  10  feet,  would  give  5  feet  of  water  up  to  Pitt*s  Point  and  2.5  feet  for 
2  miles  np  the  Rolling  Fork,  and  3  miles  up  Salt  River  above  Pitt's  Point,  making  a 
pool  of  13  miles  in  length. 

This  river  is  subject  to  high  freshets  and  the  backwater  from  freshets  in  tbe  Ohio 
River.  On  February  18, 18©,  the  water  covered  the  business  portion  of  Pitt's  Point, 
retching  a  height  of  73.6  feet.  The  freshet  of  1884  was  eight-tenths  higher,  or  74.4 
feet.    At  this  time  the  Ohio  River  at  West  Point  was  up  to  74.5  feet. 

A  map  of  Salt  River  firom  Pitt's  Point  to  the  mouth  at  West  Point,  with  profile  of 
the  low- water  slope  level  of  proposed  pool  and  approximate  bed  of  river,  accompanies 
this  report. 

Respectfully  submitted. 

W.  R.  Curtis, 
Assistant  Engineer, 

Lieut.  TV.  L.  Sibbrt, 

Corps  of  Engineers,  U,  S,  A, 


Frobahle  amount  of  commerce  to  be  benefited  by  the  improvement  of  Salt  Rivera  Kentucky , 


Artioles. 

Quantity. 

Avsrage  price. 

Valne 

Hey 

Stiiir 

Oats  (baled) 

tons.. 

do  ... 

do... 

2,500 
300 
200 

100,  too 

50,000 

20.000 

8,(i00 

1.000 

1,000,000 

20,000 

300,000 

5. 0 10 

10,000 

6.0 

3,000 

5.000 

3,000 

$14.00  per  ton 

4.00  per  ton 

20.00  per  ton 

.40  per  bushel.. 

.32perbQ8hel.. 

.OOperbuuhel.. 

2  00  per  barrel.. 

2.00  per  barrel.. 

20.00  perM 

5.00  per  cord 

10.00  per  M 

12.00  per  cord.... 
8  00  per  head  . . . 
40.00  per  head  ... 
3.50  per  head... 

1.60  each 

2.00  per  dozen... 

$35,000.00 
1,200.00 
4,000.00 

basbels.. 

40, 000. 00 

Oats  (shelled)  

do  ... 

16,000.00 

Wheat 

Applea 

PoUtoea 

Lumber.  B.M 

V.V.'.V.'......'. bkireU.. 

do.,.. 

feet.. 

18.000.00 

16.000.00 

2,000.00 

20,000.00 

Wood... 

Hoop-polea 

cords.. 

, ...nnmber.. 

100,000.00 
8,000.00 

Hogs 

Cattle 

Sbefp 

Tarlieya 

Chtekia 

head.. 

do.... 

do... 

namber.. 

dozen.. 

60,000.00 
80,000.00 
20,000.00 
10.600.00 
7,500.00 
8, 00  J.  00 

439,200.00 
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IMPROVEMENT  OF  THE  HARBOR  AT  DULUTH,  MINNESOTA,  AND  AT  SU- 
PERIOR  BAY  AND  ST.  LOUIS  BAY,  WISCONSIN— IMPROVEMENT  OF  THE 
HARBORS  AT  GRAND  MARAIS  AND  AGATE  BAY,  MINNESOTA. 


BEPOBT  OF  CAPTAIN  JAMES  B,  QUINN,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHABOE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  IB-iS,  WITH 
OTHER  DOCUMENTS  BE  LA  TING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  barbor  at  Daluth,  Minnesota. 

2.  Harbor  at  Superior  Bay  and  St.  Louis 

Bay,  Wisconsin. 


3.  Harbor  at  Agate  Bay,  Minnesota. 

4.  Harbor  at  Grand  Marais,  Minnesota. 


United  States  Engineer  Office, 

Duluthj  Minn.y  June  30,  1888. 
General:  I  have  the  honor  to  transmit  herewith  annual  reports  upon 
works  of  river  and  harbor  improvement  at  present  in  ray  charge,  for  the 
fiscal  year  ending  Jane  30, 1888. 

Very  respectfolly,  your  obedient  servant, 

James  B.  Quinn, 


The  GmsF  of  Engineers,  U.  S.  A. 


Captain  of  Engineers, 


FF  I. 
IMPEOVEMENT  of  HARBOR  AT  DULUTH,  MINNESOTA. 

The  location  of  Duluth  Harbor  is  exceedingly  fav^orable  for  its  econom- 
ical maintenance,  and  also  for  the  ease  with  which  vessels  can  enter  it 
tinder  all  conditions  of  weather. 

The  anchorage  area  is  generally  free  of  ice  sometime  before  the  ice 
outside  will  permit  vessete  to  approach  the  head  of  the  lake,  and  the 
docks  are  therefore  in  complete  readiness  for  the  accommodation  of 
commerce  npon  the  opening  of  navigation.  As  a  general  rule  1  believe 
that  vessel  can  make  Dninth  Harbor  whenever  the  entrance  to  the  lake 
JB  possible,  and  nsnally  the  harbor  and  lakeontside  are  not  frozen  over 
iu  the  winter  until  sometime  after  the  Sanlt  Canal  is  closed. 

1803 
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Previons  to  tbe  coustruction  of  the  Dalath  Canal  a  good  deal  of  money 
was  expended  in  the  efforts  to  create  a  harbor  in  the  lake  east  of  Min- 
nesota Point,  but  l>efore  the  breakwater  could  be  completed  or.  properly 
secured  an  extraordinarily  severe  storm  destroyed  the  work.  The  canal 
between  Lake  Superior  and  Superior  Bay  had  been  partially  completed 
by  the  citizens  of  Dnluth  at  the  time  of  the  severe  storm,  and  it  also 
received  considerable  damage.  The  citizens  of  Duiuth,  not  feeling  able 
to  repair  the  damage  to  the  canal,  requested  the  United  States  to  as- 
sume control,  since  which  time  the  Grovernment  has  made  such  tempo- 
rary repairs  as  fnim  time  to  time  became  necessary,  but  no  comprehen- 
sive plan  of  improvement  has  been  advocated,  for  the  principal  reason 
that  the  title  to  the  canal  was  never  legally  transferred  to  the  United 
States. 

The  chamber  of  commerce,  which  is  composed  of  the  principal  busi- 
ness men  of  the  city,  recognized  the  importance  of  the  Unitcil  States 
having  undisputed  possession  of  this  canal,  and  proceeded  to  make 
suitable  disposition  to  secure  this  object  The  titles  to  the  land  covered 
by  the  canal  were  secured,  not  however  in  some  cases  without  consid- 
erable personal  outlay  on  the  part  of  some  loyal  citizens,  and  a  deed 
was  finally  perfected  in  which  this  valuable  property  is  presented  to 
the  United  States  by  the  city  of  Duiuth.  This  deed  is  dated  Jannary 
9,  1888. 

Owing  to  lack  of  funds  the  necessary  survey  and  elaboration  of  pro- 
ject for  its  permanent  improvement  have  not  been  completed. 

When  the  Duiuth  Canal  was  commenced  few  of  the  lake  ports  had 
depths  of  over  12  feet,  and  14  feet  depth  was  adopted  for  the  canal  as 
being  as  great  as  would  probably  be  required.  Since  then  the  draogbt 
of  lake  vessels  has  reached  16  feet,  and  in  a  short  time  will  be  increased 
to  20  feet.  The  piers,  which  were  originally  intended  for  bat  14  feel 
depth  of  water  in  the  channel  between  them,  and  withal  of  not  very 
substantial  construction,  have  been  obliged  to  serve  for  a  16-foot  diaiK 
nel.  I  think  it  needs  no  argument  to  establish  the  fact  that,  withoal 
seriously  obstructing  the  channel  with  riprapping  or  other  protectioi 
of  a  make-shift  character,  these  piers  can  hardly  be  made  to  answer  far 
a  channel  with  sufficient  depth  to  admit  boats  of  20  feet  draught.  Jmt 
what  the  cost  of  reconstructing  and  extending  these  piers  will  be  is 
purely  a  matter  of  conjecture  until  the  completion  of  the  plans,  etc; 
but  it  will  not  be  far  from  $500,000,  part  of  which  is  chargeable  to  tbe 
removal  of  present  piers.  This  seems  like  a  large  sum,  but  since  ite 
expenditure  would  extend  over  a  number  of  years  it  would  bear  bat  a 
small  ratio  to  the  value  of  the  benefits  which  would  result  to  the  com* 
merce  which  would  enter  the  Dnluth  harbor  during  the  time  the  im- 
provement was  in  progress,  to  say  nothing  whatever  of  the  snbseqn^ 
benefits  while  the  works  endured. 

To  maintain  the  present  piers  in  fairly  serviceable  condition  until  * 
project  for  their  replacement  is  perfected  will  require  an  avenige  anoari 
outlay  of  $10,000.  The  cribs  and  superstructure  are  in  a  rather  decrepft 
state  and  are  liable  in  consequence  to  extensive  damage  b^^  a  seven 
storm. 

The  submerged  crib  at  the  outer  end  of  the  south  pier,  which  wrt 
put  in  last  season,  has  stood  very  well.  The  upper  course  and  the  dede« 
ing  have  been  knocked  off  by  log  rafts  and  the  ice,  but  its  efficiencyii 
slightly,  if  at  al],  impaired.  The  240  feet  of  the  inner  end  of  tbe  riorA 
pier  is,  as  the  result  of  the  repairs  of  last  season,  practically  new,  H 
is  simply  a  temporary  structure  of  wood. 
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has  been  iocreased  in  size,  both  by  Government  and  private  dredging, 
until  it  contains  about  126  acres.  Ultimately  this  will  have  to  be  deep- 
ened to  20  feet.  For  general  purposes  the  area  dredged  by  the  United 
States  is  sufficient  for  present  needs. 

It  is  important,  however,  that  channels  be  dredged  connecting  this 
area  with  other  areas  controlled  by  the  United  States,  and  of  these 
needed  channels  the  one  east  of  Rice's  Point  is  of  chief  importance. 
This  channel  was  alluded  to  in  my  last  annual  report.  It  will  cost  to 
complete  it  $119,552,  as  previously  estimated. 

Several  important  private  interests  are  held  in  abeyance,  pending 
its  completion,  and  its  early  completion  is  anxiously  awaited  by  the 
vessel-owners  who  have  business  at  the  docks  in  West  Superior  or  St. 
Louis  Bay. 

NORTH  SHORE  CHANNEL,  ST.  LOUIS  BAY. 

The  occupation  of  the  greater  part  of  the  dockage  area  bordering  the 
Larbor  of  Duluth  for  miscellaneous  commercial  purposes  compelled 
those  manufacturing  enterprises  requiring  dock  facilities  to  locate  on 
the  north  shore  of  St.  Louis  Bay  and  at  Grassy  Point.  At  Grassy 
Point  there  is  now  a  steam  forge  in  successful  operation,  and  the  prep- 
aration of  the  site  for  a  large  steel  blast- furnace  is  nearly  completed. 
Other  manufacturing  enterprises  are  expected  to  locate  here  soon. 

If  this  improvement  is  possible,  with  the  shallow  channel  at  present 
existing  between  Grassy  Point  and  the  lake,  it  is  difficult  to  predict 
what  the  magnitude  of  the  manufacturing  interests  of  this  locality  will 
be  when  a  suitable  channel  is  completed  along  the  north  shore  of  St. 
Louis  Bay.  This  chantiel  was  recommended  as  being  worthy  of  im- 
provement by  the  United  States  in  my  last  annual  report. 

A  200foot  channel  was  estimated  to  cost  $163,000.  A  channel  IQO 
feet  wide  could  be  most  economically  excavated  in  one  year.  This 
would  cost  $82,000.  Such  a  channel  would  be  rather  narrow,  but  would 
answer  for  a  year  or  so,  until  it  could  be  enlarged.  This  channel  is  in- 
tended to  be  but  16  feet  deep,  or  to  have  the  same  depth  as  the  dredged 
areas  and  channels  hitherto  completed  by  the  United  States.  It  is 
within  the  range  of  possibilities  that  this  channel  and  all  the  other 
dredged  areas  will  have  to  be  deepened  to  20  or  possibly  22  feet.  No 
estimate  is  made,  however,  to  cover  this  expected  deepening.  It  will 
be  considered  later. 

It  would  contribute  very  much  to  the  safety  of  vessels  and  preserva- 
tion of  the  dredged  channels  if  some  system  of  range  beacons,  or  other 
l^rmanent  m^ns  of  marking  the  channels,  was  adopted.  The  bnoys 
planted  last  season  have  nearly  all  been  carried  off  by  the  ice  or  log 
rafts.  At  least  $500  will  be  needed  to  establish  these  beacons  in  Duluth 
Harbor  the  ensuing  year. 

Work  during  the  fiscal  year  just  closed  was  as  follows :  Williams, 
Upham  &  Co.  continued  dredging  from  July  1  to  September  17,  in- 
clusive, under  contract  dated  April  16, 1887.  The  dredging  consisted 
in  enlarging  the  harbor  basin  to  the  southward.  The  amount  of  mate- 
rial excavated  was  159,940.35  cubic  yards. 

Charles  S.  Barker  completed  general  repairs  to  the  north  and  south 
piers  of  canal  September  21,  under  contract  of  April  19,  1887,  the  con- 
tract price  being  $7,800.  Kepairs  to  the  outer  end  of  south  pier,  under 
oontract;  of  Jape  24,  were  completed  September  15,  at  a  cost  of  $2,95Q, 
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CONDITION  OP  THE  IMPROVEMENT. 

The  piers  are  in  fair  condition,  but  the  Buperstructure  and  perhap8 
the  entire  work  will  eventaally  require  to  be  replaced  with  more  durable 
material.  The  following  are  ruling  depths  in  the  portions  of  the  harbor 
dredged  by  the  United  States : 

Feet. 

In  canal 16 

In  the  inner  basin  or  harbor 16 

In  Blast  Farnace  Channel  to  a  point  opposite  Elevator  E 16 

From  point  opposite  Elevator  1S,  through  dredged  channel  along  east  aide  of  Rice's 
Point  to  the  St.  Lonis  River 12 

The  areas  and  channels  above  mentioned  (canal  and  anchorage  area 
excepted)  require  widening. 

The  dredged  area  of  harbor  basin  comprises  about  104  acres,  exdn- 
sive  of  private  dredging,  and  has  a  minimum  depth  of  16  feet. 

Risum^  of  recommwdatiom; 

For  maintenance  of  canal  piers $10,000 

For  channel  on  east  side  of  Rice's  Point 119,553 

For  channel  100  feet  wide  on  north  shore  of  St.  Lonis  Bay 82,000 

For  beacons  for  marking  channels 500 

Total 212,05;{ 

This  work  is  in  the  collection  district  of  Dnlnth,  Minn.  Dulnth,  Minn.,  is  tbe 
nearest  port  of  entry.  The  nearest  light-honse  is  situated  on  the  south  pier  of  Dolmb 
Canal,  Minn. 

ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING  HARBOR  AT  DULUTH,   MINNESOTA. 

By  act  of  Congress  approved  March  3,  1871 160,000.00 

By  act  of  Congress  approved  June  10,  1872 50, 000. 00 

Allotted  from  act  approved  March  3,  1873 36,049.20 

By  act  of  Congress  approved  June  23,  1874 10,000.00 

By  act  of  Congress  approved  March  3, 1875 35,000.00 

By  act  of  Congress  approved  August  14,1876 15,000.00 

By  act  of  Congress  approved  June  18, 1878 30,000.00 

By  act  of  Congress  approved  March  3, 1879 25,000.00 

By  act  of  Congress  approved  June  14, 1880 25,000.00 

By  act  of  Congress  approved  March  3, 1881 40,000.00 

By  act  of  Congress  passed  Augnst2,1882 45,000.00 

By  act  of  Congress  approved  July  5, 1884 , 45,000.00 

By  act  of  Congress  approved  August  5, 188C 56,250.00 

Total 472,299.20 

The  following  statement  shows  the  manner  io  which  the  appropria- 
tions have  been  expended.  The  amount  expended  nndex  the  different 
classes  of  work  includes  the  cost  of  soundings^  superintendence,  buoy- 
ing, and  contingencies : 


Class  of  work. 


To  Jane  80, 


Prior  to 
prosfiot  pro- 
ject. 


Uader 

tresciitpro- 

80,1888.* 


presi 
5®? 


Breakwater 

'Canal  piers,  etc 

BredKuiff 

Keserrea  by  Chief  of  Engineers 

Total 


$110,000.00 

70.067.80 

281,30i.80 

227.90 


$110,000.00 
4S.098.88 
114,058.48 


468.500.00      270.651.81 


106.3afi 

tf7.» 


197,811  :& 


*Adoptedinl881, 
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Estimate  for  oarryiog  oat  present  project,  adopted  in  1881 #212, 988. 36 

iDcreased  cost,  for  reasons  stated  in  annual  report  of  MhJ.  Charles  J. 
Allenfor  1884 92,435.64 

Total '. 305,424.00 

Amount  appropriated  under  present  pi-oject 186,250.00 

Balance  required  for  present  project %••.. 119,174  00 

Additional  amount  required  for  new  work 285,352.00 

Total  required  for  extended  project 404,526.00 

Amount  required  annually  for  preservi ng  and  maintaining 10, 000. 00 

Money  statement. 

July  1,  1887,  amount  available *|42,415.05 

July  I,  1888,  amount  expended  during  fiscaL  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 33,616.92 

July  1, 1888,  balance  available 3,799.14 

Amount  appropriated  by  act  of  August  11, 1888 80,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 83, 799. 14 

( Amount  (estimated )  required  for  completion  of  existing  project 324, 526. 00 

j  Amount  that  can  be  prontabl^r  expended  in  fiscal  year  ending  June  30,1890  212, 052. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  for  1886  and  1687. 


Tears. 


1887. 

1886. 


Ineresse.. 


Vessels. 

Tonnage. 

Averaf^e 
tonnage. 

2.475 
2,021 

2,021,789 
1,500,088 

812 
776 

454 

452,721 

3« 

Comparative  statement  of  arrivaU  and  clearances  of  vessels  at  Duluthfor  eleven  years. 


Yean. 

Arrivals. 

Clear, 
anoes. 

ToUl. 

Years. 

Arrivals. 

Clear, 
ances. 

Total. 

187?.. 

820 
406 
502 
.584 
660 
833 

828 
343 
407 
624 
660 
882 

657 

749 

009 

1.048 

1,826 

1,665 

1883 

1884 

796 

888 

898 

1.026 

1,237 

779 
903 
899 
995 
1,288 

1,575 

1878 

1.791 
1.797 
2.021 
2.475 

1870 

1885 

1880. 

1886 

1881 

18W 

1882 

Value  of  exports  from  Duluth, 


1887.. 
1686.. 


$3,888,188 
2,419.847 

1,468.278 


*  The  outstanding  liabilities  of  July  1, 1887,  were  reported  as  $1,107.58  in  last  An* 
nual  Report ;  the  amount  should  hl^ve  been  |1, 103.44. 
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The  "  in  iranHf'  trade. 


Yewi. 

VrIoo  of 
meroluuidise. 

Duties. 

1887 

#82.415 
94.540 
M,385 

158,205.49 
52.570.07 

1888 

1885 

40.971.11 

Merohandise  entered  for  warehoosing.  1887 $11,317.00 

Dunoon  same 3.784.67 

Value  of  free  Roods 128,058.00 

Dutiable  goods 30,857.00 

Duties  ooUeoted 5.380.74 

Beceipts  of  flour  for  ehijment  eastward, 

Barrela. 

1885 * 1.070,044 

1888 ; 1.483.570 

1887 1,800,000 

Coal  reoeipU  in  1887. 

TObs. 

AtDoluth 638.000 

At  West  Snperior 415.  QOO 

Total 1,011.000 

Receipts  in  1880 730,0fc« 

Increase 800^000 

Grain  shipmenU  hif  lake. 


Years. 

Wheat 

Com. 

Oats. 

Barley. 

Total. 

1887 

Busheli. 
19,518,586 
17,068,251 

BvikOt. 
132.553 
121.871 

Bttshdt. 

31,865 

600 

Buihds. 
19.273 
21.407 

BushsU, 

19.701,777 
17.8l2.0ii 

]g88 • 

Increase... ..■*..>>.............. ........ 

1.850,335 

10,682 

80.865 

1^888.741 

2.134 

1 

The  storage  capacity  of  Daluth  elevators  is  19,550,000  bnshels. 
The  following  table  gives  the  receipts  aad  shipments  of  wheat  for 
seventeen  years  at  Dnlath : 


Years. 


Receipts.    Sbfpneiitk 


Year  ending  December  31— 

1887 

1886 

1^85 

1884 

Year  ending  August  31 — 

i«82!.".'!."!.*!!!!!*.*I!!!" 

1881 

1880 

1879 

1878 

1877 

1870 

1875 

1874 

1878 

1872 

1871 


ButhelM. 

B%i9ktU, 

17,138.275 

19. 518. 5M 

22, 53-2. 574 

17.  66&  251 

14, 869,  675 

14.08S.77S 

13,722,030 

11,551.5a 

4, 707. 803 

4.586.9» 

8,206,242 

8.3?6.«« 

3.832,176 

2.865.53B 

1.347.679 

1,45a;.  074 

1.524.065 

1,487,2» 

1.803.090 

1.782.358 

460,f.95 

56S,e» 

1,451,160 

l,37«.aK 

1.187,721 

1.061.104 

2. 407. 476 

2. 424. 174 

l,081,iS8 

1.58311:3 

931.611 

951,  WK 

556,783 

544.841 
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Opening  and  oloeing  of  navigaUon. 


Yem. 

Opening. 

dosing. 

iigs 

April  27 

Koremlier  20. 

1880 

Mat? 

December  14. 

1887 

Kt4.;:.;"...:.::;ii: 

December  28. 

]68Sl  flnt  boftt  anived - 

IfftTll 

N(yTE.~The  dates  of  opeDing  and  closing  of  navigatioD  by  years,  1865-'84,  are  given 
in  Annual  Report  of  the  Chief  of  Engineers  for  18^. 


F  F  2. 


IMPROVEBiENT   OF  HARBOE  AT  SUPERIOR   BAY  AND  ST.   LOUIS  BAY, 

WISCONSIN. 

The  piers  of  the  natural  entry  to  Superior  Bay  now  aggregate  5,650 
feet  in  length. 

They  have  received  bat  little  attention  in  the  way  of  repairs  for 
several  years,  and  are  in  a  more  or  less  decrepit  condition,  and  conse- 
qoently  liable  to  extensive  damages  by  the  first  severe  storm;  the 
money  allotted  for  their  repairs  is  inadequate  for  other  use  than  a  reserve 
fiuid  to  repair  such  damages  as  maj'  result  from  storms,  and  the  needed 
general  repairs  are  perforce  postponed  until  sufficient  funds  can  be 
Becored  to  carry  the  work  to  a  successful  conclusion  when  undertaken. 
An  appropriation  of  at  least  $25,000  is  required  to  meet  the  necessities 
of  this  work  tor  the  ensuing  year. 

At  present  the  channel  of  the  entry  and  the  bay  is  of  sufficient  depth 
to  accommodate  the  vessels  visiting  this  port,  but  the  channel  is  rather 
narrow  and  tortuous,  and  at  the  present  moment  two  large  vessels  are 
aground  in  consequence  of  getting  out  of  the  channel.  A  good  deal  of 
dredging  is  needed  to  strengthen  this  channel ;  and  furthermore  it  should 
be  permanently  marked  by  beacons  of  sufficient  stability  to  withstand 
the  ice  and  collision  of  rafts.  The  dredging  will  cost  $20,000,  and  the 
beacons  about  $500. 

The  Nemadji  Eiver  flows  into  Superior  Bay  very  near  the  inner  ex- 
tremity of  the  entry  piers.  A  large  portion  of  the  detritus  is  deposited 
Her  the  area  dredged  out  in  front  of  Quebec  Dock  and  in  the  main  ship- 
ihannel.  At  present  the  ^ema^ji  is  at  its  flood  stage,  and  it  is  impos- 
sible to  say  just  what  the  extent  of  the  deposits  due  to  it  will  be.  It  is 
)nite  likely  that  some  dredging  will  be  necessary  to  keep  the  main  ship- 
^aunel  in  passable  condition  as  soon  as  the  high  water  subsides ;  also 
0  open  the  channel  through  the  bar  that  will  form  at  the  river's  mouth, 
rhis  will  probably  cost  not  less  than  $5,000.  In  view  of  the  fact  that 
his  possible  annual  interruption  to  the  navigation  of  the  main  ship- 
^annel  on  account  of  the  location  of  the  mouth  of  the  Kemadji  Eiver  is 
ncreasing,  since  the  floods  of  the  river  carry  more  and  more  sediment 
)y  reason  of  the  clearing  off  of  the  timber  lining  its  banks,  it  -seems 
hat  prudence  requires  the  early  deflection  of  this  river  so  that  it  will 
low  into  AllouezBay  and  be  allowed  to  deposit  its  bar-building  mate- 
ial  where  it  will  cause  no  damage  to  important  navigable  chaunels. 
u  the  absence  of  a  special  survey  to  determine  the  cost  of  this  change 
u  the  month  of  the  Nemadji,  I  am  unable  to  give  any  estimates  of  cost. 

think  a  suitable  survey  to  determine  this  information  might  be  made 
or  not  to  exceed  $500. 
EH  a  88 114 
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CHANNEL  ALONG  WISCONSIN  DOCK-LINE,  ST.  LOUIS  BAY. 

The  completion  of  the  channel  along  the  Wisconsin  Dock-line,  St. 
Loais  Bay,  will  cost  $112,156.  This  amoant  could  be  advantageously 
expended  in  one  year. 

Work  during  the  fiscal  year  just  closed  has  been  as  follows:  Dredg- 
ing was  continued  by  Charles  S.  Barker,  under  contract  dated  Decem- 
ber 21, 1886,  from  July  1  to  August  19,  inclusive,  the  following  amount 
of  material  having  been  removed,  viz : 

Dredging  in  St.  Lonis  Bay,  along  the  dock-line  on  the  Wisconsin  shore, 
between  Connor's  Point  and  Grassy  Point 12,839 

Deepening  and  enlarging  channels  in  Superior  Bay  and  Harbor,  including  the 
month  of  the  NemadjiRiver 19,t>44 


Total 38,473 

CONDITION  OP  THE  ISiPEOVEMBNT, 

The  entry  piers  are  in  fair  condition,  but  need  extensive  repairs,  par- 
ticularly the  superstructure,  to  render  them  secure.  The  beach  pro- 
tection is  still  intact 

The  ruling  depths  in  the  channels  dredged  by  the  United  States  u*e— 

From  Connor's  Point  to  the  entry 16 

From  Northern  Pacific  Bailroad  Dock  to  the  entry 16 

In  front  of  Quebec  Dock • 16 

Throughout  the  entry  between  piers • 16 

BAumS  of  reoamtMndations, 

For  general  repairs  to  the  entry  piers.... |35,000 

For  straightening  and  widening  channel  in  Superior  Bay 20,000 

For  beacons  for  marking  channel 500 

For  dredging  at  month  of  the  Nemadji  Biver  and  vicinity 5,000 

For  survey  to  determine  cost  of  deflecting  channel  of  Nemadji  River 500 

For  completion  of  channel  along  Wisconsin  dock  line,  St.  Louis  Bay U2, 156 

Total 163,156 

Superior,'West  Superior,  and  Connor's  Point  are  in  the  coUection  district  of  Supe- 
rior, Wis. ;  Marquette,  Mich.,  being  the  port  of  entry.  The  nearest  light-house  is 
sitnated  on  the  entry  piers  at  Superior,  Wis. 

Ahetraet  of  appropriatioru  for  improving  harbor  at  Superior  Bay  and  St,  Lowia  Bag,  Wit- 

OOlMtfl. 

By  act  of  Congress  approved  March  3, 1867 $63,000.00 

By  act  of  Congress  approved  April  10,  1869 45,OOaO0 

By  act  of  Congress  approved  July?,  1870 40,OOO.OU 

By  act  of  Congress  approved  March  3, 1871 60,000.00 

By  act  of  Congress  approved  June  10, 1872 50,000.00 

Allotted  from  act  approved  March  3,  1873 63,960.t*» 

Allotted  from  appropriation  for  '*  repairs  of  harbors  on  northern  lakes". ..  5, 433.(M 

By  act  of  Congress  approved  August  14,  1876 3,000.00 

By  act  of  Congress  approved  June  18, 1878 3,000.00 

By  act  of  Congress  approved  March  3, 1879 5,000.00 

By  act  of  Congress  approved  June  14, 1880 5,000.00 

By  act  of  Congress  approved  March  3, 1881 10,OOO.Ot» 

By.actof  Congress  passed  August  2,  1882 40,000.00 

By  act  of  Congress  approved  July  5, 1884 45,OO0.0u 

By  act  of  Congress  approved  August  5,  1886 22,50a(W 

460,883.^ 
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Expenditwrei, 

AmoaDt  expended  under  original  project,  adopted  in  1867 |258, 000. 00 

Amoant  expended  under  project  recommended  by  Board  of  Engineers  in 

1873 77,513.26 

Amount  expended  under  present  project  to  June  30,  1888 115, 095. 9 1 

Keaerved  by  Chief  of  Engineers 4.30 

Total 450,613.47 

Estimates, 

Bstimate  for  carrying  out  present  project,  adopted  in  1881 312, 080. 00 

Act  of  Jnly  5, 1884,  added  improvement  of  the  8t.  Louis  Biver  Channel 
within  the  bay  of  Superior,  the  estimated  cost  of  which  was  (see  annual 
report  of  MsJ.  Charles  J.  AUen  for  1885) 3:^,000.00 

Estimatedcost  of  present  project 345«080.00 

Appropriated  under  present  project 117,500.00 

Bahuiee  required  for  present  project 227,680.00 

Additional  amount  required  for  new  work  (see  Annual  Report  for  1887)..  114, 156. 00 

Total  required  for  extended  project 341,736.00 

The  following  statement  shows  the  manner  in  which  the  appropria- 
tioDS  have  been  expended.  The  amoant  expended  under  the  different 
classes  of  work  includes  the  cost  of  examinations,  soundings,  superin- 
tendeDce,  baoying,  and  contingencies : 

Bepairs  and  beach  protection ^ $13,233.00 

CoDstmction  and  repairs  to  piers 318,173.53 

Dredging 119,202.64 

Keaerved  by  Chief  of  Engineers 4.30 

Total 450,613.47 

Estimated  amount  required  annually  for  preserring  and  maintaining ....     10, 000. 00 

Money  statement 

July  1, 1887,  amount  available *|18, 768.11 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatotanding  July  1,  1887.... 8,497.78 

July  1,  1888,  balance  available 10,270.33 

Amoontappropriatedby  act  of  August  11,  1888 50,OOO.X>0 

Amoont  available  for  fiscal  year  ending  June  30,  1889 60,270. 33 

{Amount  (estimated)  required  for  completion  of  existing  project 291, 736. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    63, 156. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  for  1887. 


Description. 

Nnmber. 

Tonnage. 

BteaoMcs 

286 
176 

300  414 

KISne«::::::::::"::"'"™""  "::::::"  ::::::::::" 

110,424 

Total             

462 

410  838 



*The  amount  expended  in  previous  fiscal  year,  with  liabilities  added,  should  have 
been  |7,081,  instead  of  $6,774.53, 
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Beoeipts  affreight  hy  lake  during  1887.  ' 


Commodities. 


Qfumtities. 


YalQt. 


Coal tons.. 

Iron do — 

Logs w feet»B.M.. 

Rock «. oocdt.. 

Dimension  stone feet.. 


268.279 

25,910 

30,000,000 

1.000 

1,000 


$1,19S.2S5 

777,800 

ITS.  001 

7.000 

500 


Total. 


2,158.05s 


Shipments  affreight  hy  lake  during  1887. 


Commodities. 

QoanUties. 

Vshie. 

Bricks 

nnmber.. 

2.750.000 
8,634.300 

WOOO 
2.546i4» 

Wheat., 

,...  b^thHs.. 

• 

Total 

2,5«7.4» 

Comparative  statement  of  receipts  and  shipments  far  four  years. 


Years. 

Valae. 

Years. 

YalM. 

1887 

$4,728^614 
8,268.248 

1886 

|»4.80S 

45;» 

X886         

1884 : 

Comparative  statement  of  arrivals  and  clearances  of  vessels  far  five  years. 


Years. 

Vessels. 

Tonnaffe. 

Years. 

Tessels. 

Tomuge. 

1887 

402 
810 
200 

410.838 
271,190 
180,708 

1884 

194 
20 

11&873 

1880       

1883 

'isi4« 

1886 

FF  3- 

IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

Agate  Bay  is  a  small  indentation  of  the  north  shore  of  Lake  Superior, 
and  in  an  unimproved  state  could  afford  but  little  shelter  to  vessels 
during  storms.  Nevertheless,  the  little  shelter  it  did  offer  was  sufficient 
to  cause  its  selection  as  a  place  of  shipment  for  the  iron  ore  mined  in 
the  Vermillion  range,  and  a  railroad  has  been  completed  between  this 
harbor  and  Tower  to  the  north  and  Duluth  to  the  west.  Extensive  ore 
docks  have  been  built  here,  and  also  a  substantial  merchandise  dock. 
The  town  (Two  Harbors)  is  improving  rapidly. 

The  harbor  improvement  proposed  consists  of  the  construction  of  two 
breakwater  piers,  projecting  from  either  point  towards  the  center  of  the 
bay,  and  inclosing  an  area  ot  109  acres.  Four  hundred  linear  feet  of  the 
east  breakwater  was  completed  last  fall  at  a  cost  of  $20,682.94,  inclod- 
ing  contingencies.  The  estimated  cost  of  the  remainder  of  this  pier  U 
$77,500,  which  sum  could  be  most  advantageously  expended  in  one 
year. 

The  speedy  completion  o(  this  east  pier  is  greatly  desired  to  insoie 
the  necessary  tranquillity  in  the  water  at  the  docks  projected  and  buiW- 
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ing.  The  beneficial  effect  of  the  portion  already  built  is  qnite  apparent, 
and  the  completion  of  thia  pier  will  undoubtedly  be  of  very  great  benefit 
to  commerce,  aside  from  the  local  necessities  of  the  place,  since  it  will 
provide  a  much-needed  harbor  of  refuge  east  of  Dnluth  for  vessels 
caught  in  storms  which  would  render  the  entrance  to  Duluth  Harbor 
risky. 

It  is  hardly  i>ossible  that  the  piers  can  be  built,  under  the  most  favor- 
able circumstances,  in  time  to  prevent  more  or  less  inconvenience  to 
local  commercial  interests  if  the  increase  in  the  amounts  of  ore  shipped 
and  merchandise  received  continues  as  heretofore  at  this  place. 

This  work  is  in  the  collection  district  of  Dalath,  Minn.  Dulath,  Minn.,  is  the  near- 
est port  of  entry.  The  nearest  light-hoase  is  situated  on  the  south  pier  of  Duluth 
Canal,  Minnesota. 

AhHrad  of  appropriatiana  for  improving  harbor  at  Agate  Bay,  Jilinneaota, 

By  act  of  Congress  approved  Augusts,  1886 |22,500.00 

ExpenditureB. 

Amount  expended  nnder  approved  project  to  June  30,  1888 $20,  .588. 34 

Beserred  by  Chief  of  Engineers 94.60 

Balance  available  July  1, 1888 1,817.06 

22,500.00 
E9Hmate8. 

Estimated  amount  required  to  complete  the  improvement (221 ,  708. 00 

Estimated  amount  required  annually  for  preserving  and  maintaining, 
when  improvement  (s  completed 2,000,00 

Money  statement 

July  1,  1887,  amount  available •$21,521.47 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d7 19,704.41 

July  1, 1888,  balance  avaUable 1,817.06 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 :.    16, 817. 06 

(Amount  (estimated)  required  for  completion  of  existing  project 206, 708. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    77 ,  500.  OO 
Snbmited  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKBCIAL  STATISTICS  OF  TWO  HARBORS,  AGATE  BAT,   MIXNB80TA. 

Number  of  veeaels  arriving  and  departing. 


Year. 

VeaseU. 

Tonnage. 

1885 

fl74 
t2e3 
465 

205  800 

1888 

460  000 

1887 

607,  SOU 

/TlMontatiuidinK  liabilities  Jaly  1, 1887,  were  reported  as  fl20  in  last  annaal  report;  the  amonnt 
iboold  have  been  $125.25.  ^ 

t  In  addition  to  these  were  nnmemns  north  shore  and  other  boats,  and  daily  boats  between  Dalnth 
tad  Xwo  Barbora,  not  inoladed  in  thia  statement. 
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Bec^ta  and  shipments. 


188& 

1888. 

1887. 

Ore  shipped -— 

226,484 
10.896 

TVmt. 
804,886 
21,064 

IbiM. 
I8I.2R 

liHiK^lMieifnt  fT^fffht i^y>Aiv^  ftnd  fthfppAd  ...  ..  t  rrr 

<!« 

Total 

288.870 

826.850 

400.872 

Estimated  value  of  freight  received  and  shipped,  exclusive  of  ore. 

1885 $497,800 

1886 773,000 

1837 96,000 


F  F4. 
IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

This  harbor  has  a  location  which  renders  it  particularly  important  as 
a  harbor  of  refuge,  and  its  importance  in  this  respect  is  increasing  year 
by  year  as  the  commerce  which  passes  by  it  grows  and  comes  nearer 
to  it  on  the  route  to  Dnluth,  110  miles  to  the  westward.  It  bids  fiur 
to  become  an  important  shipping  point  shortly,  as  arrangements  are 
already  about  perfected  which  have  for  their  object  the  erection  of  ex- 
tensive ore  docks  at  this  place,  and  the  construction  of  a  short  line  of 
railroad  to  the  extensive  deposits  of  iron  ore  and  other  minerals  bat  a 
short  distance  inland. 

The  focusing  of  so  much  business  at  this  place,  as  is  exceedingly 
probable  within  a  very  short  time,  will  require  a  very  considerable  ex- 
tension of  the  harbor  improvements  at  present  in  progress.  It  will  be 
necessary  to  dredge  out  the  entire  area  of  the  harbor  within  the  5-foot 
curve,  and  to  lengthen  the  breakwater  pier  about  350  feet. 

At  ruling  prices  this  will  necessitate  an  expenditure  of  $165,475,  in- 
cluding contingencies,  if  the  work  is  completed  in  one  year ;  but  if  small 
appropriations  only  are  received  from  year  to  year  this  estimate  will  be 
too  small  by  reason  of  the  extra  expense  incurred  through  unavoidaUe 
damages  to  work  in  progress,  and  transportation  of  plant  to  and  fro 
from  year  to  year. 

During  the  past  season  operations  werecooflned  to  dredging,  and  the 
area  suitable  for  the  anchorage  of  vessels  of  not  over  16  feet  draught  has 
been  increased  to  11  acres.  The  pier  is  in  good  condition  and  will  re- 
quire scarcely  any  repairs. 

For  more  detailed  description  of  this  harbor  attention  is  invited  to 
my  annual  report  for  fiscal  year  ending  June  30, 1887. 

This  work  is  in  the  collection  district  of  Dalath,  Minn.  Dalath,  Minn.,  is  ihs 
nearest  port  of  entry.  The  nearest  light-honse  is  situated  on  the  breakwater  at  Gfaad 
Marais. 

Ahstraet  of  appropriations  for  improving  harbor  at  Grand  Marais^  Jfiim. 

By  act  of  Congress  approved  March  1, 1879 $1^,000 

By  act  of  Congress  approved  Jnne  14, 1880 10,000 

By  act  of  Congress  approved  March  3,  1881 80,000 

By  act  of  Congress  passed  Aac^ust  2,  1882 80,090 

By  act  of  Congress  approved  July  5, 1884 10,000 

By  act  of  Congress  approved  Angnst  5, 1886 10,000 

Tdtal 80,000 
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Expenditures. 


1815 


Amount  expended  nnder  approved  project  to  Jane  30,  1888 177, 577. 77 

Balwioe avaUable  July  1, 1888 2,45».23 

80,000.00 
EtHmates, 


Original  (estimated)  amount  required  to  complete  the  improvement $139,669.90 

Present  (estimated)  cost  to  complete  the  improvement  in  accordance  with 
extension  of  project,  exclusive  of  amounts  already  appropriated,  for 

reasons  stated  in  my  annual  report  for  1887 165,475.00 

Estimated  amount  required  annually  for  preserving  and  maintaining. ..        1, 500. 00 

Money  statement. 

July  1, 1887,  amount  available •$5,643.19 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 3.220.96 

July  1,1888,  balance  available 2,422.23 

Amount  appropriated  by  act  of  August  11, 1888 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 17,422.23 

{Amount  (estimated)  required  for  completion  of  existing  proj  ect 150, 475. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  enmug  June  30, 1890  150, 475. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
harbor  acts  of  1866  and  1867. 

COHMBBCIAL  STATISTICS  FOR  TEAJt  1887. 

Arrival  of  vessels 164 

Clearances  of  vessels 164 

Total 328 


Pounds. 


Yalae. 


ynigbt  receiyed  . 
Fnight  shipped . 


462,008 


$23,847.74 
5,212.17 


Freight  received  and  shipped  for  seven  years. 


Ymt. 

Poonda. 

Yalae. 

Year. 

PoaDda. 

Yalae. 

1881 

362.000 
600,000 
808,513 
265,250 

$30,203.00 
25, 601. 70 
27.575.04 
80,106.76 

1885    

583,366 
784.760 

$41,484.86 
48.510.60 
20,050.01 

1883 

18e6 

18S3 

1887 

1884 

Arrivals  and  clearances  of  vessels  for  seven  years. 


Year. 

Arrivals. 

Clearances. 

Year. 

Arrivals. 

Clearances. 

1881 

108 
l:i4 
131 
152 

108 
134 
131 
158 

:  1885  .. 
1836  .. 

188 
210 
164 

100 

1882 

210 

1883 

1887 

104 

1B84 

*  The  outstanding  liabilities  July  1,  1887,  were  reported  as  |5,917.67  in  last  annual 
teport ;  the  amount  should  have  been  t5|922.31. 
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HABBORS  ON  T.AlTTC  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN,  NORTH  OF 
MILWAUKEE,  WISCONSIN. 


REPORT  OF  MAJOR  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGHIEERS, 
OFFICEB  nr  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMTROVEMENTS. 


1.  AflhlaDd  Harbor,  Wisconsin. 
8.  Ontona^n  Harbor,  Michigan. 

3.  Eagle  Harbor,  Michigan. 

4.  Establishment   and   maintenance    of 

harbor-lines  in  Portage  Lake,  Michi- 
gan. 

5.  Itorqnette  Harbor,  Michigan. 

6.  Harbor  of  Refnge,  Grand  Marais,  Mich- 

igan. 

7.  Manistiqne  Harbor,  Michigan. 

8.  Cedar  Biyer  Harbor,  Michigan. 

9.  Menomonee   Harbor,    Michigan    and 

Wisconsin. 


10.  Oconto  Harbor,  Wisconsin. 

11.  Pensankee  Harbor,  Wisconsin. 

12.  Green  Bay  Harbor,  Wisconsin. 

13.  Harbor  of  Refbge  at  entrance  of  Stur- 

geon Bay  Canal^Wisconsin. 

14.  Ahnapee  Harbor,  Wisconsin. 

15.  Kawaunee  Harbor,  Wisconsin. 

16.  Two  Rivers  Harbor,  Wisconsin. 
17*  Manitowoc  Harbor,  Wisconsin. 

18.  Sheboygan  Harbor,  Wisconsin. 

19.  Port  Washington  Harbor,  Wisconsin. 


UNITED  States  Engineer  office, 

Milwaukee,  Wis.,  July  6, 1888. 
Sir:  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal  year 
ending  Jane  30, 1888. 

Very  respectfully,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 

Major  of  Engineers. 
The  Chisf  OF  Engineers,  U.  S.  A. 


G  G  I. 

improvement  of  ASHLAND  HARBOR,  WISCONSIN. 

Object. — ^To  preserve  Ghequamagon  Point  and  to  provide  a  channel  in 
front  of  the  city  wharves  of  Ashland  sufficient  for  vessels  drawing  16 
feet  of  water. 

Project — ^The  project  submitted  and  approved  was  to  close  the  breach 
in  OhequaniRgon  Point  by  a  pile  revetment  about  4,300  feet  Jong,  and 
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then  to  dredge  ^  channel  100  feet  wide  and  18  feet  deep  in'  front  and 
touching  the  principal  wharves  of  the  city^  with  a  semicircolar  turning- 
basin  of  400  feet  radius. 

Present  trorA».— In  accordance  with  the  above  plan,  bids  were  solicited 
by  advertisement  dated  Kovember  19, 1887,  for  constructing  4,300  feet 
of  pile  revetment  across  the  breach  at  Ghequamagon  Point. 

Great  oppQSition  on  the  part  of  the  people  of  Ashland  was.  mani- 
fested against  closing  the  breach,  and  a  petition  of  4ihe  Business  Men's 
Association,  numerously  signed,  was  sent  to  the  Secretary  of  War, 
protesting  against  the  closure  of  the  breach,  recommending  that  the 
opening  be  protected  against  being  enlarge ;  also  recommending  dredg- 
ing in  front  of-  the  dock-line,  and  urgently  favoring  the  building  of  a 
breakwater,  though  this  breakwatar  had  not  been  recommended  by  the 
Board  of  Engineers  of  March,  1887,  and  had  formed  no  part  of  the  ap- 
proved plan. 

In  consequence  of  this  protest,  work  was  ordered  suspended  Ifovem- 
ber  23, 1887,  before  the  time  for  opening  the  bids,  and  since  then  nothing 
further  has  been  done. 

Original  estimate  for  existing  project tB3,!)40 

Appropriated 23,600 

Money  statement  ^ 

July  1,1887,  amonnt  available |21,8S0.43 

Jnly  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1^ 827.40 

July  1,1838^ balance  available 20,993.03 

Amount  appropriated  by  act  of  August  11, 1888 : 60,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 80, 993. 03 

{Amount  (esti  mated)  required  for  completion  of  existin g  project 1, 040. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      1, 040. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aeto  of  1866  and  1867. 


COMMEBCIAL  STATISTICS  FOB  THE  CALENDBB  TEAB  1887. 

[Famished  by  C.  H.  Call,  ooUeotor  of  customs.] 

Name  of  harbor,  Ashland,  Wis.;  collection  district,  Superior,  Mich.;  nearest  light- 
house, La  Point,  on  Ghequamagon  Point,,  at  entrance  of  Ghequamagon  Bay. 

ArrivaU  and  departures  of  veeeeU* 


Description. 

▲niyals. 

l>fifitxtam. 

Number. 

Toimsge. 

Number. 

TonsaCB* 

Stoftm I 

170 
270 

160.258 
105^030 

170 
276 

iStS 

8aU - 

Total 

446 

825^172 

446 

n^m 
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Articles. 

Approxi- 

Iroo  on..... ••....... .......... 

M,S44.3M 

Lflmber.    .       .        ^       .^                                                              

1,210,090 

Total 

7,464,470 

DIFOBTB. 

0(m1 

750,000 

Railroad  iron 

90,800 

160,000 

oa 

140,000 

C*n«»*,   H"M^,  MMI  Mflk. nrrr.,. ...,,-. 

76,460 

L860,000 

MtMfllnMma 

600,700 

Total 

S,  017, 010 

Amoant  of  leyeniie  oolleoted«  none. 


GG  2. 

IBiPROVEMENT  OP  ONTONAGON  HARBOR,  MICHIGAN. 

Ohfect. — ^To  secare  a  navigable  cbaDiiel  from  Lake  Saperior  into  the 
Ontonagon  Elver,  where  the  harbor  of  Ontonagon  is  situated. 

PtqfecL — ^The  project  now  in  force  was  adopted  in  1867,  and  has  for 
its  object  the  formation  of  a  channel  of  navigable  width,  with  a  depth 
of  12  feet,  between  parallel  piers  250  feet  apart,  extending  to  the  18  foot 
cbntonr  in  Lake  Superior. 

Present  works. — (1)  East  pier,  2,315  feet  in  length,  2,290  feet  being  crib 
work  20  feet  wide,  bnilt  1867-1887,  and  25  feet  of  piling  20  feet  wide, 
bailt  in  1868.  The  enter  50  feet  is  without  superstructure.  This  work 
is  in  fur  condition.  (2)  West  pier,  2,525  feet  in  length ;  1,770  feet  are 
cribs  20  feet  wide,  built  1867-1887,  and  755  feet  of  pile  revetment  from 
U  to  20  feet  wide,  built  in  1874  and  1875.  The  outer  150  feet  is  without 
saperstructure,  and  the  superstructure  upon  cribs  21  to  31 — 550  feet- 
require  partial  filling  and  planking. 

The  pile  revetment  is  in  bad  order;  it  should  be  rebuilt  above  the 
water-line  and  provided  with  sheet-piling. 

Depth  of  toater. — Originally  7  feet.  Soundings  made  in  September, 
1887,  showed  a  least  depth  of  12.1  feet  on  the  outer  bar,  and  a  channel 
between  the  piers  about  13  feet  deep  and  100  feet  wide  at  the  narrowest 
point. 

Operations  during  the  fiscal  year. — By  contract. — ^TJnder  contract  dated 
November  11, 1886,  with  Mr.  W.  T.  Oasgrain,  work  had  just  begun  at 
the  beginning  of  the  fiscal  year ;  100  feet  of  superstructure,  20  feet  wide, 
were  completed  upon  Oribs  34  and  35,  west  pier,  and  the  pier  extended 
150  feet  by  3  cribs,  each  50  by  20  by  12^  feet.  The  east  pier  was  also 
extended  50  feet  by  one  crib  of  the  same  dimensions.  The  contract  was 
completed  and  dosed  in  September,  1887. 

By  hired  lofror.— Minor  repairs  were  made  to  cribs  59  and  60  east 
pier,  and  TSo.  S3  west  pier. 

amorke  and  TCOommendaiHons.—Thib  work  contemplated  during  the 
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fiscal  year  endin/i^  June  30, 1890,  should  an  appropriation  be  made,  will 
consist  in  further  pier  extension,  and  probably  some  repairs. 

This  harbor  derives  its  chief  importance  from  the  fact  that  it  affords 
the  only  available  refuge  for  vessels  in  stress  of  weather  along  the  south 
shore  of  Lake  Superior  between  the  Apostle  Islands  and  Keweenaw 
Point,  a  distance  of  120  miles.  It  is  also  a  port  for  a  large  back  country, 
and  has  considerable  local  commerce.  It  is  desirable  to  complete  the 
work  us  soon  as  possible,  and  in  accordance  with  the  original  plan,  ex- 
cept that  the  depth  between  the  piers  should  be  made  at  least  14  feet 
instead  of  12  feet  as  there  provided  for. 

The  advance  of  the  bar,  referred  to  in  previous  annual  reports,  still 
continues,  the  soundings  of  1387  showing  considerable  progression,  so 
that  an  additional  extension  of  both  piers  will  be  necessary  to  reach  the 
1 8-foot  contour.  This  pier  extension,  with  the  additional  depth  recom- 
mended, will  materially  increase  the  original  estimate. 


Statement  of  materiaU  and  their  cost  in  plao$  used  at  Ontonagon  Sarbor,  IfteM^am,  hy 
W,  T.  Casgrain,  contractor,  in  the  construction  of  A  cribs,  each  50  by  20  by  l^feet,  and 
100  feet  of  SHpers&uoture. 

14,908  linear  feet  pine  timber,  12  by  12  and  12  by  18  inches,  at  38  cents....  $5,665.04 

590  linear  feet  hemlock  timber,  12  by  12  and  12  by  18  inches,  at  38  cents 224. 20 

12,763  feet  B.  M.  pine  plank,  at  $25  per  M 319.«) 

12,522  pounds  drift-bolts,  at  4jt  cents 563.49 

3,135  pounds  screw-bolts,  at  o  cents 188.10 

676i>oands  spikes,  at  4  cents 27.04 

469.7  cords  stone,  at  $10 4.697.00 

Bemoviug  and  relaying  2,670  feet  B.  M.  pine  plank,  at  $10 2&70 

11.710.77 

Cost  per  linear  foot  of  substructure... 50.48 

Cost  per  linear  foot  of  superstructure 16.14 

Original  estimates  (see  Report  of  Chief  of  Engineers,  1867,  page  65) 363, 770 

Appropriated 285,600 

Money  statement 

July  1, 1887,  amount  available 14,711.03 

Received  from  sale  of  fuel  to  officer 36.00 

14,747.0* 
July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 13,205.07 

July  1, 1888,  balance  available 1,541.9« 

Amount  appropriated  by  act  of  August  11,  1888 12,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 14, 041. 9^ 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 670. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endimr  June  30, 1890    60, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMBfERCIAL  STATISTICS  FOR  THK  CALENDAR  YEAR  1887. 

rFurnished  by  James  Mercer,  esq.] 

Name  of  harbor,  Ontonagon,  Biich.    Collection  district,  Superior,  Mich.    Nearest 
port  of  entry,  Marquette,  Hioh.    A  light  is  shown  on  the  oater  end  of  the  wett  ptor* 
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Jrrivala  amd  departures  of  ve9$eU, 


DoMsriptUn. 

Airtvali. 

Departares. 

Number. 

Toimase. 

Namber. 

Tonnage. 

SKmb 

24 

90^000 
12,000 

150 

24 

W,000 
12,000 

Stil              — 

Totala 

174 

U1,000 

174 

111.000 

Principal  artioUs  of  export  and  import. 


ArtloleB. 

Approxi- 
mate valae. 

Lumber 

IZFOBTB. 

$270,000 
40,000 
14.000 
20,000 

CoDoer. ............••.......••...........•......«....•••••>•. •.......•• 

Fish ....• 

ftj»iiftpa.l  twftfrtliMMiiao -    - 

Total 

344,000 

DCPOBTf. 

Ckmeral  merobandise.  ......t,-. 

100,000 

<^T%ln  .....r-^.  rTT - 

12,000 

Floor 

8.000 

8,700 

600 

Meats r.----r r....r. n-,rT 

Salt 

Coal       - 

1.500 

Total 

180,700 



Amoant  of  revenoe  collected^  none. 


QG3. 
IMPBOYSMENT  OF  EAGLE  HAEBOB. 

Ol^fect. — ^To  secare  a  navigable  channel  tvom  Lake  Saperior  to  Eagle 
Harbor  and  increase  the  available  area  of  the  harbor  by  breakwaters 
extending  from  each  side  of  the  channel  to  the  shore. 

Prajeots.— The  project  adopted  in  1866  and  modified  in  1868  and  1874 
was  for  the  formation  of  an  entrance  channel  130  feet  in  width  and  14 
feet  in  depth  throagh  the  rooky  reef  that  obstmcted  the  entrance  of 
vessels  drawing  over  8  feet^  and  the  construction  of  crib  breakwaters 
about  1,200  feet  in  length. 

The  project  was  farther  modified  in  18T8  by  omitting  the  breakwaters 
and  snbstitnting  therefor  guiding-cribs  to  define  the  channel. 

Present  tDorks.—{l)  The  channel,  130  feet  wide  and  14  feet  deep,  was 
completed  in  1877  and  is  in  good  condition  ^  (2)  east  guiding-crib^  43  feet 
in  length,  24  feet  wide;  (3)  west  guiding-crib,  98  feet  in  length,  24  feet 
wide.    These  cribs  were  completed  in  1879  and  are  in  fair  condition. 

Depth  of  water. — Original  depth,  8^  feet ;  present  depth,  14  feet 

Operations  during  the  fiscal  year. — ^Kbne. 

Kemarks  and  recommendations. — ^The  work  accomplished  meets  the 
present  demands  of  commerce. 

No  money  is  asked  for  the  fiscal  ^ear  ending  June  30^  1890^  as  the 
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fands  on  hand  will  be  Bofflcient  to  preserve  the  cribs  and  maintain  the 
channel. 

Modified  estimate  (see  Beport  of  Chief  of  EngiileerB,  1876,  IL  328:  1877,  L 

W;  II,  845) :.....?. .7...... ...197,000 

Appropriated : 97.000 

Commercial  statistics  for  the  calendar  year  1887  were  applied  for  to 
the  nsnal  sonrce,  bnt  no  reply  has  been  received  and  the  statistics  for 
the  calendar  year  1886  are  nsed. 

Money  statement 

Jaly  1, 1887,  amount  available 12,886.33 

July  1, 1888,  amount  expended  daring  fiscal  year,  exolnsiYe  of  liabilities 
outstanding  July  1,1887 400.00 

Jnlyl,  1888,  balance  available 8,486i33 


OOMMBBCIAL  STATISTIOS. 


Name  of  harbor,  Eagle  Harbor,  Mich.    CoUection  district,  Snperior,  Mioh.  Keareit 
llght-bonse.  Eagle  Harbor,  Michigan. 

Prineipal  artioUs  of/dtport  tmd  impart. 


• 

Aiddfis. 

Coppor^a*...  ..._.iiniiii 

■zrosxs. 

45.  Mt 

0«1  ...,„„,— ^--,-„, 

WFOsn. 

LnmbWr..- ^^^,,,,,,-  -.  

9,m 

Total 

«.«• 

Amount  of  revenue  collected,  none. 


GG4. 

ESTABLISHMENT  AND  MAINTENANCE  OP  HARBOB-LINES  IN   PORTAGE 

LAKE,  MICHIGAN. 

The  river  and  harbor  act  of  August  5, 1886,  contained  the  fbUowin; 
clause: 

Sbo.  2.  Tbat  in  places  where  barbor-lines  have  not  been  established,  and  where 
deposits  of  debris  of  mines  or  stamp  works  can  be  made  without  injury  to  navintioD. 
within  lines  to  be  estabUdied  by  the  Secretary  of  War,  said  officer  may  and  is  nerebj 
authorized  to  cause  such  lines  to  be  established,  and  within  such  lines  such  deponu 
may  be  made,  under  regulations  to  be  from  time  to  time  prescribed  by  him. 

In  accordance  with  this  authority  the  Secretary  of  War  referred 
the  matter  to  the  consideration  of  a  Board  of  Engineer  Officers,  000 
vened  August  13, 1886,  and,  agreeably  to  its  recommendation,  ^^  mle^^ 
and  regulations  for  the  establishment  and  maintenance  of  harbor-line^*^ 
in  Portage  Lake,  to  prevent  the  destruction  of  the  through  routes  o( 
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commaoication  across  Keweenaw  Point,''  with  an  accompanying  chart 
showing  the  location  of  the  lines,  were  printed  and  widely  distribnted. 

In  Aagast,  1887,  a  visit  of  inspection  was  made  to  Portage  Lake,  when 
it  was  foand  that  the  Qnincy,  Atlantic,  and  Pewabic  stamp-mills  were 
Dot  complying  with  the  intention  of  the  law. 

A  report  of  the  condition  of  affairs  was  made  to  the  Ohief  of  Engineers, 
which  gave  rise  to  a  somewhat  volnminons  correspondence,  resulting 
finally  in  instructions  being  issued  by  the  Department  of  Justice  to  the 
United  States  attorney  for  western  Michigan  to  apply  for  an  injunc- 
tion, restraining  the  mill-owners  from  dumping  debris  into  Portage 
Lake  between  the  harbor-lines  established  by  the  Secretary  of  War. 

The  stamp-mills  on  Portage  Lake  have  been  running  for  periods  va- 
rying from  twenty  to  thirty  years,  and  the  strict  enforcement  of  the 
regulations  established  by  the  Secretary  of  War  will  entail  considera- 
ble hardship  on  an  industry  which  has  built  up  the  towns  of  Hancock 
and  Houghton,  Mich.,  and  it  is  therefore  probable  that  long  and  tedious 
litigatiou  will  be  necessary  before  the  practice  of  dumping  debris  into 
Portage  Lake  can  be  put  a  stop  to. 

The  correspondence  relating  to  this  subject  is  appended  herewith. 

eepobt  op  captain  c.  e.  l.  b.  davis,  corps  op  enginebrs. 

United  States  Engineer  Opficb, 

Milwaukee^  Wis.j  August  16, 1887. 

Sir  :  I  have  the  honor  to  report  that  the  following-named  stamp-mills 
on  Portage  Lake  are  running:  The  Quincy,  Atlantic,  and  Franklin. 

On  August  8  I  visited  the  Quincy  mill.  The  superintendent  said 
they  were  stamping  330  tons  of  ore  every  twenty-four  hours.  They 
have  a  damp-scow  of  the  ordinary  pattern,  which  it  is  claimed  holds  150 
tons,  and  is  dumped  twice  a  day,  morning  and  evening,  being  towed 
across  the  lake  and  dumped  inside  of  the  harbor-lines.  The  discharg- 
iDg-trongh  or  "  launder^  runs  alongside  of  the  scow,  and  opposite  each 
of  its  four  bins  discharges  through  a  lateral  trough,  there  being  a  plank 
set  at  an  angle  of  45  degrees  on  the  lower  side  of  each  trough  to  deflect 
the  discbarge  into  the  bins.  The  overflow  then  passes  along  and  is  dis- 
charged into  the  lake.  Each  bin  has  a  longitudinal  partition,  and  one- 
half  has  to  be  filled  before  the  overflow  can  run  into  the  second,  and 
then  this  overflow  runs  through  two  outlets  from  each  bin  into  the  lake. 

It  will  be  seen  that  the  scow  soon  fills,  and  the  overflow  runs  in  con- 
tinuous streams  over  the  sides  of  the  scow  and  from  the  end  of  the  laun- 
der, and  this  continues  all  day  and  all  night,  under  the  supposition  that 
all  the  solid  material  will  be  caught  in  the  scow  and  that  the  overflow 
will  be  clear  water  or  will  contain  but  little  '*  slime ;"  but  an  examination 
of  the  launder  when  work  was  stopped  at  5  p.  m.  showed  that  coarse 
material  had  lodged  on  projecting  portions  of  the  launder  beyond  the 
scow,  and  the  appearance  of  the  water  as  it  is  discharged  would  indi- 
cate that  it  still  contained  a  large  percentage  of  material  in  suspension. 
But  even  allowing  everything  worked  as  claimed,  there  would  be  still  30 
tons  per  day  to  be  accounted  for,  and  which  must  be  deposited  in  the 
lake. 

The  other  two  mills  use  no  scow,  and  as  far  as  I  could  learn— for  I  did 
not  visit  them— make  no  effort  to  comply  with  the  law.  The  Franklin 
stamps  about  800  tons  of  ore  a  day. 

Very  respectfully,  your  obedient  servant, 

Ohas.  E.  L.  B.  Davis, 

Captain  of  Engineers. 

The  Ohief  of  Enginebbs,  U.  S.  A. 
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letteb  of  the  chief  of  engineers. 

oj-fice  of  the  chief  of  engineers, 

United  States  Army, 
,  Washington^  D.  C,  January  18, 1888. 

Sm :  Referring  to  previous  correspondence  upon  the  subject  of  dump- 
iug  waste  material  within  the  harbor-lines  by  the  operators  of  stamp- 
mUls  on  Portage  Lake,  I  have  now  to  inclose,  for  your  further  informa- 
tion, copies  of  the  following  papers : 

Letter  dated  December  23, 1887,  from  the  Department  of  Jastioe  to  the  Secretary 

of  War,  with  its  inolosare,  and  indorsement  of  the  Chief  of  Engineers  thereon,  dated 

December  30, 1887. 

Letter  from  the  Secretary  of  War,  dated  January  9,  1888,  to  tbe  Attomey-GtonenL 

Letter  of  January  11,  1888,  frt)m  the  Department  of  J  nstice  to  the  Secretary  of  War. 

By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  o/Engineen. 
Oapt.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers. 


opinion  op  the  ATTOBNEY-aSNEBAL. 

DEPABTlliBNT  OP  JUSTICE, 

Washington^  December  23, 1887. 

I  have  the  honor  to  transmit  herewith  a  copy  of  a  report  of  the  15th 
instant  from  the  United  States  attorney  for  western  Michigan,  relative 
to  the  dumping  of  d6bris  into  Portage  Lake,  which  has  been  the  sub- 
ject of  your  previous  correspondence. 

After  a  careful  investigation  into  the  facts,  the  United  States  attor- 
ney is  of  the  opinion  that  this  matter  involves  such  an  ot>structioo  of 
Portage  Lake  as  will  warrant  an  application  to  the  courts  for  an  in- 
junction restraining  the  parties  from  further  injury  to  navigation.  He 
states,  however,  that  the  litigation  will  probably  be  lengt'hy  and  ex- 
pensive, requiring  the  taking  of  voluminous  testimony  by  engineering 
experts,  which,  in  his  judgment,  might  be  avoided,  for  the  present  at 
least,  by  the  presence  on  the  ground  of  an  officer  designated  to  watch 
over  the  public  interests,  and  to  see  that  the  emptying  of  refuse  into 
the  channel  by  the  mill-owners  is  not  continued. 

The  report  is  submitted  for  your  consideration,  with  the  assurance 
that  the  Department  will  be  pleased  to  render  yon  all  the  assistance  in 
-its  power  in  order  to  accomplish  the  results  in  view.  • 
Very  respectfully, 

A.  H.  Gablanb, 
Att4^mey'OeneraL 

The  Secbetaby  op  War. 

[First  iDdoraement] 

Oppice  Chief  op  Engineers, 
United  States  Army, 
December  30, 1887. 

Respectfully  returned  to  the  Secretary  of  War. 

Section  2  of  the  river  and  harbor  act  of  August  5, 1886,  provides: 

That  iu  places  where  harbor-lines  have  not  been  established,  and  where  deposits 
of  debris  uf  mines  or  stamp  works  can  be  made  wtthoat  injury  to  navigation  within 
lines  to  be  established  by  the  Secretary  of  War,  said  officer  may  and  in  hereby  »a- 
thorized  to  caase  snch  lines  to  be  established,  and  within  such  lines  such  depouM 
may  bo  made  under  regulations  to  be  from  time  to  time  prescribed  by  him. 


Digitized  by 


Google 


APPENDIX  GG EEPOBT   OF  MAJOR   DAVIS.  1825 

From  this  it  will  be  seen  that  the  law  permits  the  dumping  of  debris 
within  the  harbor-lines  under  proper  regulations,  and^  while  it  does  not 
expressly  prohibit  dumping  outside  of  said  lines,  leaves  what  seems  to 
be  a  fair  inference  that  it  shall  not  be  done  under  any  circumstances^ 
and  that  it  is  not  necessary  for  the  Government  to  prove  that  the  chan- 
nel is  injuriously  affected  by  such  dumping. 

Taking  this  view,  the  Secretary  of  War  approved  "Regulations  for 
the  establi^ment  and  maintenance  of  harbor-lines  in  Portage  Lake  to 
prevent  the  destruction  of  the  through  routes  of  communication  across 
Keweenaw  Point,"  in  which  a  penalty  was  provided  for  offenses  against 
said  law  and  regulations. 

It  was  under  this  interpretation  of  the  section  quoted  that  the  re- 
quest was  made  for  action  by  the  Department  of  Jtistice. 

The  opinion  of  the  United  States  attorney  herein  differs  from  that  of 
the  Secretary,  and  he  suggests  that  action  be  taken  under  the  general 
power  conferred  on  the  Government  by  the  Constitution  to  regulate 
commerce^  which  the  courts  have  held  authorizes  it  to  keep  open  and 
free  all  navigable  streams,  and  this  involves  proof  on  the  part  of  the 
United  Stat^  th^t  the  damping  is  injurious  to  navigation. 

It  appears  to  this  office  that  it  is  not  a  question  as  to  injury  to  the 
channel,  bat  whether  or  not  the  law  is  violated  by  dumping  outside  of 
the  harbor-lines. 

J.  0.  DUANE, 
Brig.  Oen.j  Chief  of  Engineers. 


Grand  Bapids,  Mioh.,  December  15, 1887. 

BEPOBT  OP  THE  UNITED  STATES  DISTBICT  ATTORNEY. 

Sm :  I  have  the  honor  to  make  the  following  report,  in  accordance 
with  the  directions  forwarded  to  me  through  your  Department,  in  ref- 
erence  to  the  complaint  that  the  mines  are  dumping  refuse  into  Portage  ' 
Lake,  in  the  State  of  Michigan. 

F%r%t. — Por  the  purpose  of  understanding  what  is  said  here,  refer- 
ence is  made  to  the  map  of  a  part  of  Portage  Lake,  which  is  returned 
to  the  Department  with  this  report. 

Portage  Lake  is  a  long,  narrow  channel,  reaching  a  large  portion  of 
the  distance  across  Keweenaw  Point,  so  called,  which  is  surrounded  by 
the  waters  of  Lake  Superior,  and  this  lake  is  in  use,  together  with  the 
ship-canal  known  as  the  Portage  Lake  Canal,  as  a  general  public  high- 
way. The  water  opposite  the  mines  in  question  is  in  the  neighborhood 
of  40  to  45  feet  deep  in  the  center  of  the  channel,  and  the  lake  at  this 
point  is  narrowed  up  till  it  would  seem  more  like  a  river. 

The  ship-canal  admits  vessels  drawing  only  13  feet  of  water  as  it  is 
now  working,  and  substantially  all  the  Lake  Superior  traffic  conducted 
iu  vessels  that  can  enter  this  canal  passes  through  Portage  Lake,  and 
it  is  an  important  public  water-way  in  that  about  90  to  100  miles  are 
saved  on  the  general  route  from  and  to  Duluth. 

This  canal  does  not  belong  to  the  United  States,  but  I  believe  some 
effort  is  being  made  at  present  to  have  Congress  buy  this  canal  and  en- 
large and  deepen  it.  It  would  undoubtedly  be  a  very  valuable  public 
improvement,  and  there  is  no  doubt  but  that  this  channel,  of  which 
Portage  Lake,  opposite  these  mines,  is  a  part,  ought  to  be  kept  open 
and  protected  as  a  public  navigable  water-way  to  the  full  depth  re- 
ENG  88 ^116 
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qnired  by  deep-water  craft,  but  as  it  is  now  navigated  it  is  observed  that 
a  part  of  the  through  channel  is  this  ship-canal,  owned  by  others. 

Second. — ^At  the  point  where  Houghton  and  Hancock  are  located,  both 
being  quite  large  towns,  copper  mining  is  carried  on  and  is  the  industry 
of  the  place.  At  present  there  are  four  mines  there,  discharging  their 
debris  into  the  waters  of  Portage  Lake  at  Houghton,  the  Quincy  mine 
the  Atlantic,  the  Franklin,  and  Pewabic. 

The  Quincy  mine  is  dumping  at  present  at  a  point  outside  the  harbor- 
lines  about  90  feet,  and  at  a  point  immediately  westerly  from  the  Quincy 
dump  as  marked  upon  the  map;  and,  as  it  is  now  working,  it  is  discharg- 
ing under  a  warehouse  that  stands  upon  piles  near  the  shore.  This  dis- 
charging water  and  sand  and  earthy  material  runs  through  a  spout 
they  call  a  launder,  and  placed  at  an  angle  of  about  45  degrees,  where  the 
water  and  earth  passes  off  together,  and  they  say  that  all  of  the  material 
is  heavy  and  sinks  immediately  at  the  point  where  it  is  put.  It  is  said 
that  they  have  room  at  this  point  to  dump  through  the  winter  season, 
and  they  assert  that  the  discharge  at  this  point  in  no  way  interferes 
with  the  channel,  or  tends  to  fill  it  up.  But,  while  I  am  not  well  in- 
formed upon  this,  I  have  little  doubt  but  what  even  this  kind  of  a 
dump  tends  somewhat  to  fill  up  the  channel  by  floating  particles. 

It  had  long  been  the  custom  of  this  mine,  over  thirty  years,  to  dump 
into  the  lake  here,  and  when  the  harbor-lines  were  established  they  had 
filled  up  and  made  solid  ground,  or  rather  docks,  in  about  the  ratio  yon 
see  upon  the  map,  and  when  harbor-lines  were  made  by  the  engineers, 
they  included,  as  navigable  water,  within  the  lines,  this  strip  whidi  was 
ground  and  docks  belonging  to  the  Quincy  mine. 

The  water  opposite  this  Quincy  dump  varies  from  16  to  18  feet  to  36 
and  38,  and  at  present  there  is  ample  open  water-way. 

You  will  observe  on  the  map  a  bridge  marked  with  a  draw  near  the 
Quincy  dump.  I  was  told  that  last  summer,  right  opposite  the  Quincy 
dump  and  opposite  this  draw,  they  had  dumped  from  the  Quincy  mine 
into  the  channel  to  such  an  extent  that  there  was  a  pile  upon  which  a 
vessel  struck,  and  that  upon  learning  the  same,  the  Quincy  mine  pro^ 
cured  a  dredge  and  dredged  out  the  channel  where  they  had  filled  it  up 
by  dumping.  It  was  claimed  by  the  Quincy  people,  that  sometimes 
their  men  had  dumped  matter  from  their  boat  within  the  lines  against 
orders,  and  npon  its  being  discovered  it  was  immediately  stopped,  and 
this  I  have  no  doubt  is  the  truth. 

This  mine — the  Quincy — ^is  having  made  this  winter  a  boat  to  can^' 
away  their  refuse  in  the  spring,  that  will  contain  800  tons  as  a  load,  and 
with  it  they  claim  that  they  are  already  prepared  to  carry  away  the  en- 
tire discharge  from  their  mine,  and  to  carry  it  so  far  that  by  no  possi- 
bility can  it  injure  the  water-way. 

It  was  said,  by  way  of  report,  I  could  trace  it  to  no  head,  that  after 
using  these  refuse- boats  the  mines  would  still  dump  in  the  channel,  and 
this  report  probably  means  that  sometimes  such  a  thing  had  been  done 
by  the  men. 

These  mines  need  this  channel  more  than  any  other  person  can,  and 
own  docks  used  in  connection  with  their  business. 

The  Quincy  claim  they  have  dumping-grounds  outside  the  lines  npon 
which  they  can  dump  for  many  years  without  injury  to  the  water-way, 
and  also  claim  that  if  they  were  not  permitted  to  use  this  in  the  way  it 
is  now  being  done,  it  would  destroy  the  value  of  their  plant,  materiid^ 
and  machinery,  and  entail  a  loss  of  $150,000  or  $200,000. 

The  captain  of  this  mine  said  to  me  that  they  run  through  about  350 
tons  a  day  of  ore.    But,  taking  all  rei)orts  together,  my  impresfflon  ia 
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that  it  might  be  doable  that,  each  mine  captain  seeming  to  be  desirous 
of  representing  that  his  debris  was  as  small  as  possible. 

The  product  of  this  mine  for  the  last  year,  as  prepared  for  shipment, 
was  7,153,500  pounds  mineral,  of  which  the  stamp  copper  was  6,748,785 
pounds,  and  the  mass  copper  404,715.  They  paid  out  in  cash  expenses 
$311,369,  and  for  building  account  $276,140,  smelting,  transportation, 
and  other  expenses  $99,425,  and  the  business  of  this  mine  was  yielding 
in  1886,  according  to  their  published  report,  $205,232. 

I  oall  attention  to  this  that  it  may  be  seen  that  the  interests  are  very 
large  that  are  a£fected  by  this  question,  and  unless  necessary  the  Gov- 
ernment should  not  interfere  with  this  industry. 

Third, — The  Franklin  mine  and  the  Pewabic  mine  are  now  being  op- 
erated together.  They  are  discharging  the  refuse  from  the  milld  out- 
side of  the  lines.  You  will  observe  by  the  map  that  the  dump  extends 
tolly  half  way,  and  at  one  point  more  than  that,  across  the  harbor-lines, 
aod  this  was  land  at  the  time  the  harbor-lines  were  made.  It  had  been 
filled  up,  and  the  Franklin  mine,  as  a  matter  of  fact,  judging  by  the 
eye  upon  the  ground  and  as  you  will  see  also  by  the  map,  had  no  doubt 
gone  beyond  the  center  of  the  channel  and  filled  it  up  solid.  But  the 
discharge  is  in  a  launder,  in  a  similar  manner,  and  now  runs  into  the 
water,  and,  no  doubt,  so  far  as  results  are  concerned,  is  about  the  same 
as  said  of  the  Quincy. 

But  these  mines,  if  I  am  to  rely  upon  the  word  of  the  captain,  expect 
to  dumpt  upon  the  land  and  are  prepared  to  do  so,  and  he  says  they 
can  work  their  mills  for  twenty  years  and  dump  upon  the  land  that  they 
have  before  them,  and  he  has  in  course  of  construction  the  necessary 
machinery  to  bring  about  a  dump  in  this  shape. 

The  mills  of  these  mines  are  made  close  to  the  lake^  and  this  mill, 
like  the  Quincy,  if  compelled  to  stog  dumping  here  m  any  manner, 
would  be  practically  lost  according  to  the  information  given  me  by  its 
(rfBcers,  and  the  Franklin  plant  is  worth  $250,000.  The  Pewabic  is  in 
some  trouble,  and  is  only  being  run  as  an  adjunct  to  the  Franklin. 

They  said  to  me  in  the  Franklin  that  they  run  through  400  tons  of 
rock  a  day,  but  I  am,  from  all  I  could  learn,  of  the  impression  that  800 
tons  would  be  nearer  the  mark. 

I  do  not  think,  that  as  these  mines  are  being  operated  now — the 
Franklin  and  Pewabic — ^that  any  perceptible  injury  is  being  done.  As 
you  will  observe,  the  formation  of  the  land  by  their  dump  is  extended 
very  much  farther  into  the  water-way  than  where  they  are  now  dumping. 
These  officers  argue  that  there  is  no  light  material  floating  from  this 
debris  to  fill  up  the  channel,  and  they  all,  so  far  as  I  saw  mining  men, 
told  the  same  story. 

I  conversed  with  a  man  who  had  to  do  with  building  the  bridge,  and 
he  told  me  that  in  driving  his  piles  there  were  20  feet  of  mud  at  that 
point,  which  seemed  to  me  to  be  evidence  that  there  must  be  a  floating 
sediment  from  this  debris.  Yet  it  was  the  truth  that  when  this  bridge 
was  about  to  be  built  the  mines  were  all  encouraged  to  bring  and  de- 
posit their  refuse  at  that  point,  as  it  was  more  convenient  for  the  bridge 
builders  to  build  in  shallower  water  than  was  found  there.  It  was  to 
help  in  building  the  bridge;  and  this,  no  doubt,  accounts  for  much  of 
the  mud  found  by  the  bridge  builders. 

Fourth. — ^The  Atlantic  mine  is  oi>erating,  and  is  a  large  establishment, 
and  at  the  time  of  the  adoption  of  the  harbor  lines  had  encroached  upon 
the  stream,  as  shown  by  the  map.  Neither  this  mine  nor  any  other,  so 
far  as  I  could  learn,  have  extended  their  dump  any  farther  since  the  har- 
bor lines  were  established. 
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This  mine  is  discbarging  in  the  water  westerly  from  their  dtMnp,  and 
a  good  distance  from  the  harbor  lines.  It  was  said  200  feet,  but  it  is 
hardly  that. 

This  mill  breaks  about  1,000  tons  of  rock  a  day.  Its  plant  is  worth 
$500,000,  and  the  necessity  to  the  existence  of  this  plant  is  that  a  damp- 
ing-ground shall  be  at  a  point  where  they  are  now  damping — not  always 
necessarily  in  the  water — but  they  are  prepared  to  dump  upon  the  land, 
and  say  they  have  the  necessary  land  to  last  them  an  indefinite  time. 

The  income  and  value  &om  the  works  of  this  mine  are,  no  doabt, 
similar  ratably,  measuring  by  the  ton,  to  the  others. 

Upon  the  question  as  to  whether,  upon  this  apparent  state  of  facts, 
the  channel  is  being  closed,  I  do  not  pretend  to  be  competent  to  decide. 
I  interviewed  a  large  number  of  people  whose  interest  it  is  to  have  that 
channel  properly  maintained,  and  all  there  seemed  to  think  that  as  it 
is  now  being  operated  the  channel  is  safe.  The  demand  of  the  com- 
munity seemed  to  be  that  it  be  not  further  encroached  upon,  and  these 
mines  had  had  their  attention  challenged  to  this  question  before,  and 
it  was  a  common  subject  of  talk  in  the  towns,  so  that  I  believe  this 
opinion  was  substantially  the  result  of  the  discussion.  Of  course,  it 
need  not  be  thought  that  I  interviewed  any  person  living  there  who 
was  not  interested  more  or  less.  Yet  some  of  the  gentlemen  I  saw  were 
interested  in  mines — the  Calumet  and  Heclaand  other  mines  that  damp 
into  Torch  Lake— and  are  not  subject  to  any  question  of  this  kind,  bat 
they  apparently  did  not  fear  for  the  channel  if  it  is  not  further  injured 
by  general  dumping.  It  had  for  many  years  been  the  custom  to  sail 
out  into  the  lake  and  dump  where  it  was  most  convenient  Since,  some 
parties  have  used  these  scows. 

It  seemed  to  be  the  almost  universal  opinion  that  these  established 
wharf-lines,  between  the  cities  of  Houghtpn  and  Hancock,  of  900  and 
1,000  feet  was  an  unnecessary  width.  I  talked  with  vessel  men,  among 
others,  and  believe  that  if  a  channel  is  insisted  upon  at  500  feet  at  idl 
points  it  would  accommodate  the  public  travel.  As  you  will  see  by 
examination  of  the  map  opposite  these  old  dumps  the  channel  is  not 
that  width,  and  it  was  complained  to  me  by  owners  of  the  banks  oppo- 
site the  Franklin  dump  that  the  Government  had  established  a  wharf- 
'  line  on  their  side  clear  up  to  the  water's  edge;  and  it  is  a  hill,  to  their 
injury,  they  claimed,  and  insisted  that  this  ground  made  by  the  Frank- 
lin dump  ought  to  be  removed  and  the  wharf-line  upon  the  opposite 
side  more  equitably  located. 

It  will  be  seen  by  an  examination  of  the  map,  which  discloses  the 
location  of  the  mines,  that  there  are  narrow  places  in  the  channel  op- 
posite the  mines,  while  at  other  points  there  would  be  no  difficulty  in 
maintaining  1,0()0  feet  as  the  wharf  lines,  and  these  wide  places  would 
also  afford  convenient  turning-room  for  large  vessels. 

I  only  call  attention  to  these  things  as  a  part  of  the  situation  as  it 
was  represented  to  me,  and  do  not  pretend  to  knowledge  as  to  what 
should  be  these  wharf-lines. 

Sixth. — The  course  of  proceeding,  if  any  should  be  taken  with  refer- 
ence to  this  matter,  would  be  by  proceedings  in  chancery.  The  coarts 
have  held  that  the  power  conferred  on  the  General  Government  by  the 
Constitution  to  regulate  commerce  authorizes  it  to  keep  open  and  free 
all  navigable  streams. 

This  matter  was  discussed  in  the  13  How.,  519 ;  that  the  courts  in 
equity  have  jurisdiction  over  these  matters  by  way  of  injunction  against 
obstructions  to  navigation  is  elementary.  The  subject  was  considered 
in  the  Supreme  Court,  2  Black,  485;  also  in  Gibbons  V8.  OgdeQ|9 
Wheat.,  1;  also  22  How.,  227. 
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The  whole  law  of  this  qaestion  was  gone  into  at  great  length  in  Cali- 
fornia, and  an  exhaustive  opinion  by  Circuit  Judge  Sawyer  filed  the 
7th  of  January,  1884:  and  it  is  enough  to  say,  for  the  purpose  of  this 
report,  that  the  law  furnishes  by  injunction  ample  means  to  control,  so 
far  as  injunctions  will  do  so,  the  obstruction  of  this  and  other  public 
water-ways. 

And  this  may  be  sufficient  answer  to  the  request  of  the  Secretary  of 
War  for  advice  as  to  '*  what  action  can  be  taken  by  this  Department  on 
the  part  of  the  United  States  to  prevent  the  dumping  of  the  debris  from 
these  stamp  mills  into  the  channel  of  Portage  Lake,  and  outside  the 
harbor  lines." 

I  ought  to  say  something,  perhaps,  with  reference  to  what  should  be 
done,  if  procedings  are  tliought  necessary. 

It  would  be  necessary  that  the  Corps  of  Engineers  should  go  on  and 
make  full  measurements,  to  ascertain,  by  scientific  information,  some 
way  to  establish  that  the  course  pursued  by  these  mines  does  obstruct 
or  aid  in  obstructing  the  water-way.  This  would  be  disputed.  It  would 
be  necessary  to  have  some  proper  person  to  procure  such  testimony  as 
might  be  found  in  the  locality,  or  elsewhere,  tending  to  show  whether 
this  channel  has  been  filled  by  this  kind  of  proceedings,  and  to  what 
extent.    We  would  be  met  at  every  point  with  a  stubborn  contest. 

The  minutes  of  what  occurred  in  the  California  case  show  that  the 
suit  was  begun  in  July,  1882,  and  was  decided  in  January,  1884.  The 
testimony  taken  amounted  to  40,000  folios.  The  testimony  of  engineers 
seems  to  be  almost  equally  strong  upon  both  sides,  and  these  minutes 
suggest  the  kind  of  difficulties  we  should  meet  with  here,  and  litigation 
of  this  kind,  if  begun  and  carried  to  an  end,  would  be  very  expensive. 

Seventh. — I  am  instructed  by  the  letter  to  the  United  States  attorney 
at  Milwaukee,  of  September  1,  1887,  file  No.  5936,  to  examine  into  the 
facts  and  report  to  the  Department  the  result  of  my  inquiry,  **  together 
with  such  recommendations,  with  reference  to  the  institution  of  legal 
proceedings,  as  in  my  judgment  would  be  best  for  the  public  interests 
concerned." 

I  am  not  sure  that  I  am  fully  competent  to  make  any  recommenda- 
tion upon  the  subject,  and  thus  report  you  fully,  as  I  have,  the  situation. 
So  far  as  I  have  been  enabled  to  inform  myself  it  does  not  seem  to  me 
that  it  is  unnecessary  to  file  bills  against  these  mine  owners,  or  to  insti- 
tute any  other  legal  proceedings. 

You  will  observe  attached  to  the  map  a  provision  for  fining  persons 
obstructing  the  channel  to  the  amount  of  $1,000  fine,  and  it  might  have 
been  thought  by  a  casual  notice  of  this  that  this  would  be  the  course 
of  proceeding. 

It  seems  this  provision  for  a  fine  is  an  order  from  the  Secretary  of, 
War,  promulgated  at  the  suggestion  of  the  engineer  in  charge.  I  am 
unable  to  find  any  power  or  authority  in  the  Secretary  for  the  enacting 
of  a  law  by  which  a  citizen  not  subject  to  the  commanding  officer  in 
the  War  Department  may  be  fined  $1,000,  or  any  other  sum^  and  it 
seems  to  me,  without  giving  it  other  than  the  casual  attention  that 
I  have,  that  this  provision  can  not  be  enforced.  I  do  not  suppose  that 
any  person  is  liable  to  fine  under  that  provision. 

in  order  to  restrain  by  injunction,  it  would  be  necessary,  of  course, 
to  establish  the  existence  of  the  facts  with  considerable  certainty.  This 
suggests  itself  to  me,  in  that  it  is  a  fact  that  every  mine  owner  there 
readily  promises  that  nothing  shall  be  done  to  injure  the  channel  5  i,  e., 
that  if  some  person  there  had  authority  to  watch  and  deal  with  persons 
fbund  discharging  matter  into  the  water,  this  person  acting  in  the  name 
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of  an  engineer  or  saperintendent,  or  something  of  that  kind,  that  it 
would  accomplish  about  all  that  it  seems  to  me  need  be  done ;  and  if, 
when  some  person  is  put  npon  guard,  it  shall  be  found  by  his  watching 
that  there  is  necessity  for  action,  then  that  would  be  early  enough  at  all 
hazards  to  think  of  commencing  suits  in  equity. 

However,  all  of  the  facts,  so  far  as  I  know  them,  are  redted,  and 
judgment  may  be  passed  upon  them  as  well  by  yourself  as  by  me. 
Yours,  very  respectfully, 

0.  Chass  Godwin, 
United  States  Attameg, 
To  the  AttornbtGeneral. 


letter  of  ihe  secretary  op  war. 

War  Department, 
Washington  Ciiy^  January  9,  1888. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  23d  nltimo,  inclosing  a  copy  of  a  report  from  the  United  States 
attorney  for  Western  Michigan  relative  to  the  dumping  of  mining  d^ris 
into  Portage  Lake,  who  expresses  the  opinion  that  this  matter  involves 
such  an  ol^truction  to  Portage  Lake  as  will  warrant  an  application  to 
the  courts  for  an  injunction  restraining  the  parties  from  further  iigoij 
to  navigation,  and  states  that  litigation  will  probably  be  lengthy  aod 
expensive,  and  in  hisjudgment  might  be  avoided  by  the  presence  of  an 
oflacer  designated  to  see  that  the  emptying  of  refuse  in  the  channel  by 
the  mill-owners  is  not  continued. 

In  reply  I  beg  to  request  that  you  will  cause  the  necessary  steps  to 
be  taken  to  obtain  an  injunction  restraining  the  owners  of  the  mills 
from  dumping  debris  in  Portage  Lake  between  the  harbor  lines  estab- 
lished  by  the  Secretary  of  War  in  accordance  with  the  provisions  of 
section  2  of  the  river  and  harbor  act  of  August  5, 1886. 

A  copy  of  the  regulations  establishing  these  harbor  lines  is  inclosed 
Very  respectfully,  your  obedient  servant, 

Wm.  0.  Endicott, 


The  honorable  the  Attorney-General. 


Secretary  of  Wer* 


letter  op  the  attorney-general. 

Department  op  JusTicae, 
Washington^  January  U,  1888. 
Sir  :  I  have  the  honor  to  inform  you  that  in  accordance  with  the  re- 
quest contained  in  your  letter  of  the  9th  instant,  the  United  States  at* 
torney  for  Western  Michigan  has  been  instructed  to  apply  for  an  in- 
junction restraining  the  mill-owners  from  dumping  d6bris  into  PortagQ 
Lake  between  the  harbor  lines  established  by  the  Secretary  of  War. 
Very  respectfully, 

A.  n.  Garland, 

AttomeyOeneraL 

The  Secretary  of  War. 
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GG5. 

IMPROVEMENT  OF  MARQUETTE  HARBOR,  MICHIGAN. 

Ohjeet^-To  afford  protection  to  the  water-front  of  the  city  from  east- 
erly and  northerly  ^ales. 

Project. — ^The  project  adopted  in  1866  was  the  construction  of  a  crib 
breakwater  2,000  feet  long.  It  was  completed  for  a  length  of  2,010  feet 
in  1875. 

Present  trorJcs. — A  breakwater  built  1867-1875,  extending  from  the 
8bore  due  south  for  a  distance  of  2,010  feet.  The  first  or  inshore  section 
of  100  feet  is  formed  of  stone  of  large  dimensions  placed  symmetrically. 
The  second  section  consists  of  160  feet  of  cribs  20  feet  wide,  the  third 
section  of  150  feet  of  cribs  25  feet  wide,  and  the  fourth  section  of  1,600 
feet  of  cribs  30  feet  wide.  The  first,  second,  and  third  sections  are  in 
good  condition,  the  two  latter  having  been  rebuilt  above  the  water  line 
in  1886. 

The  superstructure  on  the  fourth  section  is  from  thirteen  to  nineteen 
jrears  old,  and  in  more  or  less  bad  coudition.  Three  hundred  feet  built 
IB  1869  should  be  rebuilt  at  an  early  day. 

Depth  of  water. — ^The  natural  depth  of  water  at  the  outer  end  of  the 
breakwater  is  32  feet. 

Operations  during  the  fiscal  year. — The  breakwater  was  injured  by 
tieavy  storms  in  October,  1887,  the  damage  extending  at  intervals  for  a 
listance  of  about  900  feet,  the  upper  two  or  three  courses  of  timber  on 
the  east  side  of  the  breakwater  being  torn  away  and  some  of  theplank- 
Dg  lost. 

The  necessary  repairs  were  made  by  hired  labor  and  purchase  of  ma- 
:erials  in  open  market.  Work  commenced  November  16,  and  the  re- 
)airs  were  completed  December  3  at  a  cost  of  $738.86.  Water-level 
observations  were  made  and  recorded  daily  during  the  year. 

Remarks  and  recommendations. — ^The  estimated  annual  cost  of  main- 
aining  the  present  breakwater  is  $4,200.    Its  exposed  position  renders 
t  necessary  to  make  prompt  repairs  if  damages  occur,  to  prevent  greatly 
Dcreaaed  injury ;  therefore  an  annual  appropriation  of  $4,200  is  urgently  • 
ecommended  for  this  purpose. 

This  harbor  is  of  great  importance,  its  commerce  being  very  extensive 
nd  constantly  increasing,  and  it  is  also  valuable  as  a  harbor  of  refuge, 
nie  facilities  it  affords  are  inadequate,  and  as  soon  as  proper  harbor 
hies  are  established  it  should  be  enlarged  by  extending  the  breakwater 
»D  its  present  course  for  a  distance  of  1,200  feet.  This  would  cost  about 
1200,000,  would  increase  the  available  anchorage  area  over  100  per 
ent.,  and  afford  ample  protection  for  the  present  commerce. 

The  serious  encroachment  upon  the  available  anchorage  area  pro- 
ected  by  the  breakwater  made  by  dock-owners  and  others,  and  com- 
lained  of  in  previous  annual  reports,  seems  to  be  in  a  fair  way  of  ad- 
istment,  and  it  is  believed  that  the  city  authorities  of  Marquette  will 
Btablish  satisfactory  harbor  lines. 

tiginal  estimate  (see  Report  of  Chief  of  Engineers,  1866,  HI,  6;  IV,  81) .  f385, 129. 58 
ppropriated.. 329,230.00 

Money  statement. 

Qly  1,  1887,  amonnt  available $10,32:}.82 

aly  1.  1888,  amonnt  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,1887 1,322.96 

aly  1, 1888,  balance  available .      9,000.H6 

mount  appropriated  by  act  of  August  11,  1888 23,000.00 

moant  available  for  fiscal  year  ending  June  30, 18S9 34,000.86 
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iAniotint  restimated)  required  for  completion  of  proposed  project $175,000.00 
Amoant  thatcanbeprontablyexpeDdedin  fiscal  year endinf  JaneSU,  1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  seqtions  S  of  riyer  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  18d7< 
[Farnished  by  C.  H.  Call,  collector  of  oii8toiiis.J 

V 

Name  of  harbor,  Maranette,  Mich. ;  collection  district,  Superior,  Mich. ;  neaiest 
light-house,  Marquette,  Mich. 

Arrivals  and  departures  of  vessels. 


DcMiriptkm. 

Arrival.. 

DepartsiM. 

Number. 

Toxmage. 

Number. 

Touiagw 

Steam 

280 
415 

250,780 

aeo.783 

980 
415 

230.781 

Sail 

200,783 

Total 

696 

520,572 

005 

530^571 

Principal  articles  of  export  and  import. 


Artloles. 


Ap|ntndB«to 
yaloe. 


Iron  ore 

Pig-iron 

Lomber,  timber,  latha,  and  aUnglea., 

Haobinery 

Brownstone,  powder,  etc 

MiacellaneoiM 


Total. 


mroBTs. 


Coal 

Floar  and  feed..... 

Hachinery 

IftisoellaneooB 

Oil  and  proYisions . . 
Brick,  Iron  rails 


Total. 


1,001,7-5 


Amoantof  reyenneoolleoted $11,110.83 


G  a  6. 


HARBOB  OF  BEFUOE  AT  GRAND  MARAIS.  MICHIGAN. 

Object — To  render  the  bay  of  Grand  Marais  avaUable  as  a  harbor  of 
refnge  by  the  formation  of  a  channel  18  feet  in  depth,  the  natural  depth 
being  but  6  feet. 

The  necessity  for  a  harbor  of  refuge  on  the  American  shore  of  Lake 
Superior,  at  some  point  between  Whiteftsh  Bay  and  Grand  Island,  a 
distance  of  85  miles,  was  felt  by  navigators  long  before  th«  commarce 
of  the  lake  had  assumed  the  importance  it  now  possesses. 
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Grand  Marais,  from  its  locality,  aboat  midway  between  these  i)oiiit8, 
and  from  its  natural  topographical  features,  seemed  to  be  the  most  4le- 
siiable  place  for  the  construction  of  a  work  of  the  character  needed. 

Project. — ^The  present  project,  adopted  in  1881,  provides  for  an  arti- 
ficial entrance,  to  be  obtained  by  the  construction  of  two  parallel  crib- 
piers  500  feet  apart,  with  a  dredged  channel  between  them  and  through 
the  sand-spit  north  of  the  harbor,  having  a  least  width  of  300  feet  and 
a  depth  of  fix)m  18  to  20  feet 

Present  work. — (1)  East  pier,  850  feet  in  length,  100  feet  of  which  at 
the  inshore  end  is  a  pile-dike  10  feet  wide,  the  next  700  feet  being  of 
cribs  20  feet  wide,  and  the  last  50  feet  of  cribs  24  feet  wide.  The 
superstructure,  6  feet  in  height,  is  completed  upon  the  dike  and  upon 
200  feet  of  the  crib-pier  adjacent  thereto ;  the  remainder,  550  feet,  is 
built  to  the  water-surface  only.  (2)  West  pier,  1,250  feet  in  length, 
composed  of  100  feet  of  pile-dike  10  feet  wide,  700  feet  of  cribs  20  feet 
wide,  and  450  feet  of  cribs  24  feet  wide.  The  superstructure,  6  feet  in 
height,  is  completed  upon  the  dike  and  upon  300  feet  of  the  cribs;  the 
remainder,  850  feet,  is  built  to  the  water-surface  only. 

The  dikes  were  built  in  1885,  the  crib-piers  1883-'88,  and  they  are  in 
good  condition. 

Depth  of  water. — Originally  6  feet. 

A  channel  75  feet  wide  and  10  feet  deep  was  opened  between  the 
piers  in  1883  by  dredging  32,104  cubic  yards  of  material.  Before  the 
close  of  the  season  severe  storms  caused  a  breach  at  the  inner  end  of 
the  west  pier,  which  resulted  in  obliterating  the  channel,  and  it  has  not 
been  reopened,  as  it  was  evident  that  it  could  not  be  maintained  until 
the  piers  were  extended. 

Operations  during  the  fiscal  year. — Under  the  contract  of  Mr,  Castle 
Sutherland,  of  East  Saginaw,  Mich.,  dated  October  25,  1886,  for  450 
feet  of  pier  extension,  work  had  just  begun  at  the  beginning  of  the 
fiscal  year. 

One  crib  was  bnUt  and  three  others  commenced,  but  none  of  them 
were  sunk  in  place,  when  Mr.  Sutherland  abandoned  the  work  and  his 
contract  was  annulled. 

A  contract,  dated  July  25, 1887,  was  then  entered  into  with  Messrs. 
Truman  &  Cooper,  of  Manitowoc,  Wis.,  the  next  lowest  bidders,  for 
400  feet  of  pier  extension.  Under  this  contract  the  west  pier  was  ex- 
tended 200  feet  by  sinking  four  cribs,  each  24  feet  wide,  during  the 
month  of  June,  1888.  To  complete  the  contract  four  more  cribs  are  to 
be  sunk  by  July  31, 1888. 

Bemaris  and  recommendations. — A  sketch  of  the  harbor  is  transmitted 
herewith,  showing  the  work  constructed  to  date,  and  the  efTect  of  wave 
action  upon  the  lake  bottom,  which  it  is  thought  may  be  of  general 
interest. 

That  some  benefit  may  soon  be  derived  from  the  large  expenditures 
at  this  harbor  it  is  desirable  to  open  the  artificial  channel  at  the  earliest 
possible  date.  The  west  is  the  weather  pier,  and  upon  the  completion 
of  the  present  contract  it  will  terminate  at  the  19-foot  contour,  the  outer 
1,050  feet  extending  to  the  water-surface  only. 

It  may,  therefore,  properly  be  a  question  whether,  in  the  event  of  a 
large  apppopriation  being  available,  it  may  not  be  well  to  expend  a 
part  of  it  in  dredging  a  channel  150  feet  wide  and  14  to  15  feet  deep. 

The  appropriation  asked  is  to  be  applied  to  continuing  pier  construc- 
tion, and  perhaps  dredging.  The  importance  of  completing  this  work 
at  an  early  day  can  hanlly  be  overestimated^  and  the  great  increase  in 
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the  commerce  of  Lake  Superior  would  seem  to  justify  large  aimaal  ap- 
propriations until  the  harbor  is  completed. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1681,  p.  2053) $450,000 

Appropriated % 131,250 

Money  statement. 


July  1 ,  1887,  amount  available 

Received  from  sale  of  fuel  to  officer. 


19.59 


July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,18«7 $9,152.59 

July  1, 1888,  outstanding  liabilities 859.77 

July  1, 1888,  amount  covered  by  existing  contracts  (estimated)  16, 400. 00 


28,25L91 


26,412.36 


July  1, 1888,  balance  available 1,8:«.55 

Amount  appropriated  by  act  of  August  11, 1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 » 51, 839. 5r> 

{Amount  (estimated)  required  for  completion  of  existing  project 268, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890 .  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1887. 

[Fntniahed  by  W.Bell.] 

Name  of  harbor,  Grand  Marais,  Mich.    Collection  district,  Superior,  Mich.    Nearest 
light-house,  Big  Sable,  Mich. 

ArriwiU  and  departures  ofveeeeU. 


DMoription. 

ArrlTAla. 

Departoret. 

Hnmber. 

Toanage. 

Number. 

Tomiagis 

SteMn 

10 
19 

8,025 
2.800 

18 
17 

8,035 

Sail - - 

xooi 

Totalii . 

88 

8.825 

86 

8^029 

" 

Principal  articlee  of  export  and  impart. 


Artielea. 


Approodaute 
valne. 


Wood 

Flah 

Farm  produoo.. 


TotiJ. 


Timber 

Lumber 

Iron  (manofkctured) .. 

Hay  and  graiii 

General  merobandiae.. 
Stone 


Total., 


•52 

LM 

Ifl 


1.000 


5,000 
if  000 

w 


17.  TW 


Amount  of  levenne  oolleeted,  nonei 
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GG7. 

IMPROVEMENT  OP  MANISTIQUE  HARBOR,  MICHIGAN. 

Otj€ct—To  secure  a  ^navigable  channel  from  Lake  Michigan  Into 
Manistiqne  Biver,  which  is  the  harbor  of  Manistiqne. 

Project, — ^The  original  project,  adopted  in  1880,  provided  for  the  ex- 
cavation of  abont  20,000  cubic  yards  of  material  to  complete  a  channel 
150  feet  wide  and  12  feet  deep  between  piers  constmcted  by  local  enter- 
prise at  the  month  of  Manistiqne  Biver. 

Present  worTcs, — Not  any. 

Depth  of  water. — Originally  7  feet ;  increased  to  10  feet  by  private  en- 
terprise before  any  appropriation  had  been  made  by  the  Government. 
Present  depth  not  known. 

Operations  during  the  fiscal  year. — ^Not  any. 

Remarks  and  recommendations.-^  Ari  appropriation  of  $5,000  was  made 
for  this  harbor  in  1880,  and  of  $1,000  in  1881, 

The  only  work  done  under  these  appropriations  was  the  removal  of 
11,780  cabic  yards  of  material  in  1880,  under  a  contract  with  the  Chicago 
Lumbering  Company. 

lu  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction  of 
the  piers  lay  across  the  natural  channel.  At  this  time  the  company, 
which  had  built  the  piers  and  had  also  secured  the  contract  for  dredg- 
io^r,  found  it  necessary  to  renew  about  330  feet  of  the  west  pier,  which 
had  been  washed  away. 

The  superintendent  of  the  company  was  notified  by  the  officer  in 
charge,  Maj.  H.  M.  Bobert,  that  the  pier  lines  would  have  to  be  recti- 
fied to  accord  with  the  natural  channel.  The  company  declined  to  com- 
ply with  this  demand,  and  their  contract,  which  had  been  extended 
from  December,  1880,  to  June  1, 1881,  was  suspended.  There  have 
been  no  operations  at  this  harbor  since,  and  no  money  is  asked  for  its 
improvement. 

Originnl  estimate  (see  Report  of  Chief  of  Engineers,  1880,  page  1931) |6, 000 

Appropriated 6,000 

Money  statement. 

Jnly  1,  lft87,  amount  available $3,501.79 

JaJy  1,  1888,  amount  expended  daring  fiscal  year,  exolnsive  of  liabilities 
outeUnding  Jnly  1, 1887 400.00 

Joly  1,  1888,  balance  available 3,101.79 


GG8. 

IMPROVEMENT  OP  CEDAR  RIVER  HARBOR,  MICHIGAN. 

Object. — To  secure  a  navigable  channel  from  Green  Bay  into  Cedar 
Biver. 

project. — ^The  original  project  adopted  in  1883  provided  for  the  con- 
struction of  two  parallel  piers  200  feet  apart,  extending  from  the  month 
of  Cedar  Biver  to  the  16  foot  contour  in  Green  Bay,  and  dredging  a 
channel  between  them  14  feet  deep.  Also  removing  an  outer  shoal  by 
dredging  to  a  depth  of  15  feet. 
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A  raodification  of  this  project  approved  in  1884  provided  for  continu- 
iug  the  piers  in  a  direct  line  with  the  part  already  bnilt  instead  of  at 
an  angle,  as  originally  proposed. 

Present  trorA».— Pile-piers  lined  with  sheet  piling :  (1)  East  Pier  754 
feet  in  length,  16  feet  wide;  (2)  West  Pier  301  feet  in  length,  16  feet 
wide.    All  were  built  in  1883-'85,  and  are  in  good  condition. 

Depth  of  toater. — Originally  8  to  16  feet,  obstrncted  by  a  3-foot  bar  in 
front  of  the  mouth. 

tSoundings  made  in  October,  1885,  showed  a  channel  about  50  feet  in 
width,  13  feet  deep,  and  100  feet  in  width,  11  feet  deep. 

Operations  during  the  fiscal  year. — ^Notany. 

Bernards  ami  reemnnumdations. — ^The  comnlerce  of  Cedar  Biver  is  en- 
tirely local  and  incidental  to  a  single  saw-mill.  A  harbor  of  refuge  does 
not  seem  to  be  needed  at  this  point,  and  if  it  were,  the  conditions  are 
not  favorable  for  its  construction.  No  appropriation  for  continuing  this 
improvement  has  been  recommended  since  1885. 

Origini^l  estimate  (see  Report  of  Chief  of  Engineers,  1883;  page  2121) |138. 000 

Appropriated 30,000 

Money  statement 

July  1, 1887,  amount  available 16,670.09 

Jaly  1, 1868,  amount  expended  daring  fiscal  year,  exolosive  of  liabilities 
outstanding  July  1,  1887 335.00 

July  1, 1888,  balance  available 2,335.02 

i  Amount  (estimated)  required  for  completion  of  existing  project 108,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acto  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOB  THB  CALIia>AB  YSAB  1887. 

[Famished  by  Spaldliig  Lumber  Company.] 

Name  of  barbor,  Cedar  River,  Micb.    Collection  district,  Superior,  Mich.    NesnsI 
ligbt-house,  Cbambers  Island,  Micb. 

ArrivdU  and  departures  ofvesnls. 


DeseriptioiL 

Arrivala. 

Departmes. 

Number. 

Ttamace. 

Nomber. 

Tmuacie 

Steam - 

106 
•    175 

46.000 
68^000 

105 
176 

45.001 

Sail -- 

68,  OM 

Total 

870 

104,000 

870 

10<«OOI 
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Prindp^l  arH€U$  of  export  and  impcri. 


Artlclet. 


Approximate 
TaJoe. 


Bxpovn. 

Lomber,  kth,  pickets,  and  shingles 

Posts,  poles,  and  ties 

Shbs. 

Flih 

Tolal 

XMFOm. 

Grooeiles,  eto '. 

ProTisions..... 

Orsin,  hsy,  and  feed » 

IraL  steel,  baidware,  eto 

Brick,  ooal,  asid  lime 

General  merchandise,  eto 

Hones,  cattle,  and  oxen < 

Total 


$660,  oeo 

125,000 

e.000 

0,000 


790,000 


30.000 
10.000 
26.000 
17,600 
J, 500 
25.000 
ltf,000 


128,000 


Amoont  of  revenae  collected,  none. 


GGg. 

mPROYEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

O^^ect. — To  secure  a  navigable  channel  from  Oreen  Bay  into  the  Me- 
Domonee  Biver. 

Prc^. — ^The  original  project  adopted  in  1871  provided  for  the  con- 
stniction  of  two  parallel  piers  400  feet  apart,  extending  from  the  month 
of  the  river  to  the  ISfoot  contour  in  Green  Bay,  and  dredging  a  chan- 
nel between  them  14  feet  deep.  In  1874  it  was  decided  to  extend  the 
piers  to  the  16-foot  contour. 

Present  works. — (1)  North  pier,  1.854  feet  in  length,  consisting  of  585 
feet  of  slab-pier  20  feet  wide ;  600  leet  of  pile-pier,  481  feet  of  the  same 
having  a  width  of  14  feet  and  128  feet  a  width  of  18  feet;  660  feet  of 
cribs,  610  feet  with  a  width  of  20  feet  and  50  feet  with  a  width  of  24 
feet  (2)  South  pier,  2,710  feet  in  length,  consisting  of  1,900  feet  of  pile- 
pier,  1,804  feet  having  a  width  of  14  feet  and  96  feet  a  width  of  18 
feet;  and  810  feet  of  cribs  20  feet  wide. 

The  pile-piers  were  built  1871-1874,  and  the  cribs  1876-1884. 

The  cribs  are  in  good  condition.  It  is  probable  that  some  repairs  will 
be  needed  to  the  pile-piers  at  an  early  date. 

Dqpth  of  water. — Originally  4  feet.  In  1886  at  the  outer  end  of  the 
north  pier,  16  feet :  south  pier,  11  feet.  In  1886  a  channel  270  feet  in 
width  and  14  feet  deep  was  dredged  between  the  piers  and  through  an 
otfter  bar  that  projected  from  the  south  pier  head. 

Operaticns  during  the  fiscal  year. — Not  any. 

KemarJcs  and  recommendations. — The  navigation  of  this  harbor  pre- 
sents some  peculiar  and  exceptional  features,  viz :  Vessels  entering  for 
cargoes  come  light,  and  no  heavily  laden  craft  seek  it  for  shelter ;  the 
departing  lumber-laden  vessels,  with  a  draught  of  13  or  14  feet,  wait 
for  smooth  water,  and  consequently  the  usual  allowance  of  4  feet  play 
in  depth  is  not  necessary  at  this  harbor. 
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The  extension  of  the  soath  pier  is  not  considered  necessary,  for  if 
the  bar  should  reform  it  could  be  removed  by  dredging  at  small  expeDse. 

The  Meuomonee  River  Lumber  Company  still  continue  their  unau- 
thorized and  improi>er  use  of  the  south  pier  by  piling  their  lofflbcr 
thereon,  while  they  moor  heavy  barges  and  scows  to  the  north  pi^. 

It  is  proposed  to  apply  available  ftinds  to  the  maintenance  of  tk 
channel  and  piers. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  Part  I,  page  139).    |212,on 
Appropriated 1 103,001 

Money  statement 

July  1, 1887,  amount  available $3,100.3 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusiye  of  liabilitiee 
outstanding  July  1,  1887 730.fi 

July  1,  1888,  balance  available 3,370.9 

Amount  appropriated  by  act  of  August  11,  1888 : 9,000.01 

Amount  available  for  fiscal  year  ending  June  30,  1889 11, 370.  S 


COMMSBCIAL  8TATI8TIG8  FOB  THB  CAUENDAB  TEAR  1887 

[Famished  by  C.  H.  Call.  ooDaotor.] 

Name  of  harbor,  Menomonee,  Wis.     CoUection  district,  Superior,  Mieb.    Keanit 
light-bouse,  Menomonee,  Wis. 


ARlrala. 

DepaitvM. 

Knmbar. 

Tonnage. 

Knmber. 

Tteai^ 

At^mn  ......... T. ......... .,,,„,--, --- 

208 
887 

21,986 
78,798 

203 
887 

Sail 

Total 

500 

100,084 

600 

101.10 

iVindpoZ  arUoUi  of  esiport  and  impart 

XzHOm. 

Talaa 

Lumbar 

Bzrons. 

1,«7M 

Lath     

ShiDgles 

Pickets --      -      -  

Total 

8,«6,H 

DCPOSTB. 

neral  marohandise. .......  .....  ..^..... 

Proviaioni  and  ce 

i.mi 

Amount  of  vevenue  collected,  none. 
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G  G  10. 

mPEOVEMENT  OP  OCONTO  HARBOR,  WISCONSIN. 

Object. — ^To  secure  a  navigable  channel  from  Green  Bay  up  the  Oconto 
River  to  the  city  of  Oconto. 

Project. — The  original  project  adopted  in  1882  provided  for  the  forma* 
tioD  of  a  channel  100  feet  wide  and  8  feet  deep,  by  extending  the  slab- 
pier  built  by  the  city  to  the  10-foot  contour  in  Grreen  Bay,  and  dredging 
between  them  and  np  the  river  to  Section  Street  Bridge,  a  distance 
of  about  2  miles ;  the  piers  to  be  parallel  to  each  other  and  150  feet 
apart. 

Present  works.— {I)  North  pier,  1,603  feet  long,  20  feet  wide.  For  1,100 
feet  the  piles  are  5  feet  apart ;  for  the  remaining  503  feet  the  piles  are 
4  feet  apart  on  the  channel  side  and  2  feet  apart  on  the  outer  side,  the 
latter  being  pro\ided  with  walling  timbers,  cross-ties,  and  tie-rods.  The 
filling  is  composed  of  slabs  and  edgings  ballasted  with  sand.  (2)  South 
pier,  2,151  feet  long,  20  feet  wide.  For  1,850  feet  the  piles  are  6  feet 
apart ;  the  remaining  351  feet  is  close  piling.  The  filling  is  composed 
of  slabs  and  edgings  ballasted  with  sand,  except  the  outer  301  feet, 
which  is  covered  with  2  feet  thickness  of  stOne.  (3)  The  outer  side  of 
the  south  pier,  beginning  300  feet  from  the  outer  end,  for  a  distance  of 
1,000  feet,  is  protected  from  ice-pressure  by  a  line  of  close  piling.  (4) 
Additional  stability  is  given  to  1,200  feet  of  the  south  pier  by  a  line  of 
piles  on  the  channel  side  3  feet  apart,  provided  with  walling  timbers, 
cross-ties,  and  iron  tie-rods  at  intervals  of  9  feet. 

These  piers  were  built  1882-1885,  and  are  in  fair  condition,  except  sec- 
tions 8  to  13  of  the  north  pier,  a  distance  of  300  feet;  a  severe  freshet 
that  occurred  in  May,  1888,  having  caused  a  settlement  of  the  filling. 
About  one  hundred  cords  of  slabs  or  stone  are  required  to  bring  the 
filling  up  to  a  proper  height 

Depth  of  trafer.— Originally  2  feet,  increased  to  3J  feet  by  local  enter- 
prise. Soundings  made  in  July,  1887,  show  a  channel  between  the 
piers  about  30  feet  wide  and  8  feet  deep.  An  available  channel  6  feet 
deep  extends  up  the  river  to  Spies's  mill,  a  distance  of  about  one  mile. 

OpercUions  during  the  fiscal  year. — By  hired  labor  and  open  purchase 
the  construction  of  1,200  feet  of  re-enforcement  piling  on  the  channel  side 
of  the  south  pier  was  in  progress  at  the  beginning  of  the  fiscal  year, 
and  was  completed  in  July,  1887. 

Remarks  and  recommendations. — ^The  history  of  this  work  of  improve- 
ment is  somewhat  peculiar. 

A  survey  of  the  mouth  of  the  Oconto  River  was  ordered  by  the  act  of 
July  11, 1870,  and  was  made  in  the  same  year  under  the  direction  of 
Maj.  D.  O.  Houston,  Corps  of  Engineers,  who  reported  that — 

QenenJ  oommeroe  and  nayigation  will  not  be  benefited  by  a  harbor  at  this  point. 
The  amonnt  reqaired  for  tbe  active  and  permanent  completion  is  $500,000.    (See 
Report  of  Chief  of  Engineers  for  1871.) 

The  act  of  March  3, 1879,  directed  a  re*examiDation  or  survey,  which 
was  also  made  under  Mjyor  Houston's  direction,  and  in  October,  1879, 
that  officer  reported  a  reduced  estimate,  amounting  to  $382,027.18. 
(See  Heport  of  Chief  of  Engineers  for  1880.)  Both  of  these  estimates 
were  based  on  securing  a  12-foot  channel. 

In  January,  1881,  the  Secretary  of  War  was  informed  that  the  citizens 
of  Oconto  had  undertaken  tb9  work  of  improvement  on  a  much  more 
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economical  plan  than  that  recommended  by  the  Government  engineer, 
and  a  request  was  made  for  a  farther  examination,  with  the  hope  tiiat 
a  small  appropriation  might  be  made  in  aid  of  the  work.  Major  Hous- 
ton made  an  examination,  and  while  not  indorsing  the  method  of  con- 
stmction  adopted  by  the  citizens,  reported  that  an  appropriation  of 
$5,000  or  $10,000  "  would  be  of  great  assistance  ^  to  the  people  in  carry- 
ing on  the  work  of  improvement. 

The  character  of  the  citizens'  plan  and  estimate  may  be  jadged  from 
the  fact  that  they  proposed  to  bnild  1,800  feet  of  pier  for  $1,500,  w  83| 
cents  per  linear  foot. 

The  act  of  March  3, 1881,  appropriated  $10,000  for  improving  Oconto 
Harbor,  it  is  believed,  on  the  strength  of  the  above-quoted  remark  of 
Major  Honston. 

Maj.  H.  M«  Robert,  Corps  of  Engineers,  having  succeeded  to  the  charge 
of  the  work,  submitted  a  project  in  1881  to  obtain  an  8-foot  channel,  at 
an  estimated  cost  of  $1^25,000.  This  was  modified  in  1883,  the  revised 
estimate  involving  a  total  cost  of  $150,000,  which  is  the  project  at  present 
being  carried  out 

The  first  appropriation  for  this  harbor  was  made  in  1881,  and  work 
was  begun  in  the  ensuing  year. 

The  channel  is  often  nsed  for  booming  and  mooring  logs  and  lamber 
scows,  and  the  piers,  bnilf  in  thejcheapest  practicable  manner,  are  con- 
stantly receiving  injuries  from  such  use,  the  piles  being  frequently 
broken  and  the  slab  filling  washing  out.  That  part  of  the  piers  built  by 
the  citizens  was  so  poorly  constructed,  that  unless  rebuilt  or  extensively 
repaired  it  will  soon  afford  no  protection,  and  render  the  outside  work 
unavailable. 

The  south  pier  is  built  to  the  full  length  contemplated  by  the  approved 
project. 

To  complete  the  north  pier  to  the  10-foot  contour,  as  originally  de- 
signed, would  require  an  extension  of  875  feet,  at  a  cost  of  about  $10,000^ 
As  the  south  pier  is  the  weather  pier,  and  as  the  north  pier  is  protected 
by  the  south  pier  and  by  Peshtigo  Point,  it  would  seem  to  be  uuneceS' 
sary  to  extend  the  north  pier  farther. 

It  is  recommended  that,  if  Congress  should  continue  to  make  appro 
priations  for  this  improvement,  the  expenditure  of  the  money  be  mad< 
contingent  on  the  city  of  Oconto  keeping  in  repair  the  part  built  by  pri 
vate  enterprise. 

Materials  and  labor  used  in  huilding  1,200  linear  feet  of  re-erfforoement  piling  to  iliesoitil 

pier, 

18,091  pounds  screw-bolts  and  tie-rods,  at  3.1  cents 9560.6 

21,196  feet,  B.  M.,  pine  timber,  at  $15.43  per  tboasand 327J 

10,416  linear  feet  pine  piles,  at  9f  cents -.  976.^ 

108.22  cords  stone,  atf4.24 458,« 

Repairs  and  pnrcbase  of  tools,  etc 230.1 

Towing,  fnel,  and  bire  of  scow  for  pile-driver 168.* 

Labor 1,0^.^ 

Total 3,742.: 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1646) 150,  Of 

Appropriated 48,  Of 

Oommercial  statistics  for  the  calendar  year  1887  were  applied  for  1 
the  usual  source,  but  no  reply  has  been  received,  and  the  statiBtics  fc 
the  calendar  year  1886  are  used. 
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Money  statement 

Jnlyl,  1887,  amount  available |4,104.14 

J0J7 1, 1888y  amount  expended  daring  fiscal  year,  exdnsiTe  of  liabilitieB 
ootstanding  Jnly  1, 1867 3,904.60 

July  1, 1888,  balance  available 199.64 

Amoimt  appropriated  by  actof  Angast  11, 1883 20,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1889 30,199.64 

'  Amoan t  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

Amoantuiat  can  be  profitably  expended  in  the  fiscal  year  ending  Jane 

30,1890 2,000.00 

Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Name  of  harbor,  Oconto,  Wis. ;  collection  district,  Milwaakee,  Wis. ;  nearest  light- 
house, Sherwood  Point,  Wik 

ArrivaU  and  departures  ofvetseU. 


Nomber. 

Tonaage. 

ArriviOs               

172 
160 

88,000 
83,000 

TOtftl     ,                       .,r ,..r„              -T-r ,---,—- 

841 

160,000 

Prindpal  articles  of  impwri  and  export. 


Imports. 

Value.* 

Bxporta. 

Value.* 

Brick.  Ifma. and  stone.... -». 

$65,000 

860,000 

80,000 

200,000 

18.000 

11.000 

Lamber,  lath,  and  shingles 

$720,000 

Pioo flftW'loffn  ••••••■•*>■■■■■•■■••>•■■•• 

Cf4ftr  p<Mrtii  and  tifw  ..T ..»».»., 

140,000 

Slab  wood 

18,000 

Farm  products 

68,000 

Onin  sDd  bay  ........ *..............*.^ 

Telegraph  and  hoop  poles.. ...... ..••.. 

18,000 

r.nai  mnA  -WOOd 

Boxes,  oratee.  aaah.  doorSk  eto 

125,000 

Total 

Total 

734,000 

1,080,000 

^Approximate. 


G  G  zz. 

IMPROVEMENT  OF  PENSAUKEE  HARBOR,  WISCONSIN. 

Object. — ^To  secare  a  navigable  channel  from  Green  Bay  into  the  Pen- 
saakee  Biver. 

Project. — ^The  original  project,  adopted  in  1883,  provides  for  contina- 
ing  a  Blab-pier,  which  had  been  bnilt  by  private  enterprise,  until  it 
Bhoald  reach  the  10-foot  contoar  in  Green  Bay,  and  dredging  a  channel 
soath  of  it  to  a  depth  of  10  feet,  and  width  of  100  feet,  connecting  the 
deep  water  in  the  river  with  the  deep  water  in  the  bay. 
ENG  88 116 
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Present  warks.^{l)  A  slab-pier  1,300  feet  long  and  20  feet  wide,  filled 
with  slabs  and  edgings  and  ballasted  with  sand.  It  was  bnilt  in  1883, 
repaired  in  1885,  and  is  in  fair  condition.  (2)  One  thoasand  six  hoD- 
drod  feet  of  slab-pier,  bailt  by  private  enterprise,  was  nearly  all  destroyed 
by  a  storm  in  1885.  The  destruction  of  this  work  left  the  portion  of  the 
pier  built  by  the  United  States  a  detached  work. 

Depth  of  water. — Originally  2  feet,  increased  by  private  enterprise 
to  from  7  to  9  feet^  for  a  width  of  30  feet.  The  destruction  of  the  por- 
tion of  the  pier  built  by  private  enterprise,  by  the  storm  of  October, 
1885,  resulted  in  restoring  the  channel  to  about  its  original  condition. 

Operations  during  the  fiscal  year, — Not  any. 

Remarks  and  reoommmdations. — There  is  no  commerce  at  thte  harbor, 
and  consequently  no  necessity  for  asking  for  an  appropriation  for  con- 
tinuing the  improvement. 

Estimated  ooAt  (see  Report  of  Chief  of  Engineers,  1883,  page  1658) $50,000 

Appropriated 15,000 

Money  statement 

July  1,  1887,  amoant  available • $1,446.9S 

Jaly  1, 1888,  amoant  expended  daring  fiscal  year,  exolasiye  of  liabilities 
oatstandlng  July  1, 18b7 387.00 

July  1, 1888,  balance  available 4,059.92 

(  Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  the  river 
(     and  harbor  acts  of  1866  and  1867. 


G  G  12. 

IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCONSIN. 

Object — To  secure  a  more  direct  and  a  deeper  channel  from  Green 
Bay  into  the  Fox  Biver,  which  is  the  harbor  of  Green  Bay. 

Project. — The  original  project,  adopted  in  1866,  provided  for  dredg- 
ing a  channel  200  feet  wide  and  12  feet  deep  Ax>m  the  month  of  die 
Fox  Biver,  through  Grassy  Island,  to  the  12-foot  contonr  in  Green  Bay, 
a  distance  of  about  8,800  fee^  and  revetting  some  650  feet  of  the  same 
at  Grassy  Island.    This  project  was  completed  in  1871. 

A  supplementary  project,  adopted  in  1872,  provided  for  straighten- 
ing the  channel  and  increasing  its  depth  to  13  feet. 

In  1874  it  was  decided  to  increase  the  depth  to  14  feet ;  this  increased 
the  length  to  about  10,000  feet 

Present  works. — Bevetments  at  Grassy  Island.  (1)  West  revetment 
620  feet  Jong  and  14  feet  wide,  with  close  piling  on  the  channel  side 
and  anchor  piles  about  5  feet  apart  on  the  outer  side.  The  timber  sa- 
perstructure  is  5  feet  high.  This  revetment  was  built  in  1870,  rebuilt 
above  the  water-line  in  lb87,  and  is  in  good  condition.  (2)  East  revet- 
ment  705  feet  long  and  14  to  17  feet  wide,  with  close  piling  on  the 
channel  side,  and  on  the  bay  side  close  piling  for  425  feet,  and  for  the 
remaining  280  feet  piles  about  6  feet  apart.  The  timber  superstructure 
is  7  ieet  high.  This  revetment  was  built  in  1869,  rebuilt  above  the 
water-line  in  1885,  and  is  in  good  condition. 

Depth  of  water. — Originally  a  narrow  and  circuitous  ohanuel  6  M 
in  depth.  The  last  digging  was  done  in  1885.  At  that  date  tbe 
channel  was  reported  to  be  200  feet  wide  and  14  feet  deep  except  for  ft 
distance  of  1,000  feet  between  Grassy  Island  and  the  angle,  where  iti 
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iridth  was  bat  175  feet,  the  remaiDiog  25  feet  on  the  east  side  having  a 
^epth  of  from  10  feet  to  12  feet. 

Operations  during  the  fiscal  year. — ^By  hired  labor  and  open  parchase 
the  saperstractare.  6  feet  in  height,  was  rebuilt  npon  the  west  revet- 
ment at  Grassy  Island  for  its  entire  length  of  620  feet. 

BemarJcs  and  recommendations. — ^The  maintenance  of  a  good  channel 
is  important  for  the  navigation  of  the  Fox  Eiver,  and  in  the  event  of 
money  being  appropriated  for  the  continuance  of  this  work  it  is  pro- 
posed to  expend  it,  or  as  much  as  may  be  necessary,  in  dredging  the 

^anne]  to  the  dimensions  required  by  the  existing  project.    Small  an- 
noal  expenditures  will  be  necessary  to  maintain  this  long,  narrow 

•channel. 

Materials  and  labor  u$ed  in  repairing  620  linear  feet  of  the  voeet  revetment  at  Graeey 

Island. 

16,071  poandB  screw  and  drift  bolts,  at  2.74  cents  per  pound $440. 34 

107  cords  edj^ngs,  at  $1.50 160.50 

56,634  feet,  B.  M.,  pine  timber,  at  |15.43  M 1,491.06 

1,704  linear  feet  pine  piles,  at  10  cents ^ 170.40 

183.68  cordsstone,  att3.74 686.59 

Pomhase and  repair  of  tools,  etc 97.53 

Transporting  men,  etc ,  towing  and  scow-hire 260. 70 

Labor 1,405.49 

Total 4,712.61 

Estimated  cost  of  present  project  (see  report  of  Chief  of  Engineers,  1881, 

page  2069) $135,000 

Appropriated 105,000 

Money  statement. 

July  1, 1887,  amount  available $5,421.14 

Beceivedfrom  sale  of  fuel,  to  officer 16.50 

5,437.64 
July  1, 188B,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities  , 

outstanding  July  1,1887 5,229.61 

JaJy  1, 1888,  balance  available 208.03 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 208. 03 

C  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

J  Amonnt  that  can  be  prontably  expended  in  fiscal  vear  ending  June  30,1890    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  '4  of  river  and 
L    harbor  acts  of  1866  and  1867. 


COMMERCIAL  SrATIbTICfl  FOR  THE  CALEJ^DAR  YEAR  1887. 

'    rFnmiihed  by  Robert  Barclay,  deputy  coUeotor  of  oastoms.1 

Kame  of  harbor.  Green  Bay,  Wisconsin  ^  collection  district,  Milwaukee,  Wis. 
nearest  light-house,  Grassy  Island,  Wisconsin. 

Arrivals  and  departures  of  vessels. 


Arrivals. 

Departoree. 

Number. 

Tonnage. 

Kamber. 

Tonnage. 

Stenoen 

833 
126 
164 

86,728 
60,666 
36,000 

387 
126 
168 

36,003 

Propellers 

tf0,3d2 

Schooners 

86,231 

Total 

623 

182,428 

680 

132,725 
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Principal  arilolea  of  export  and  import. 


Articles. 

YilM, 

^ndn  ..,,. 

BXF0RT8. 

^iS;!: 

Floar 

Lumber ...-.- 

tSw 

Brick - 

]o,oe» 

G44)enU  merchaDdite    ........ 

r 

100.  OM 

Total - 

1,812,111 

Coal 

IMFOBTB. 

Iron ^ 

Lamber 

General  merchandise - 

80Q,« 

Total 

727, 5» 

G  G  13. 

HARBOR  OF  REFUGE   AT  ENTRANCE  OF   STURGEON   BAY  CANAL,  WIS- 
CONSIN. 

Object — The  formation  of  an  outer  basin  covering  the  Lake  Michigan 
entrance  to  the  Storgeon  Bay  and  Lake  Michigan  Ship-Canal,  to  sent 
as  a  small  harbor  of  refuge,  and  to  enable  vessels  seeking  a  more  com- 
modious harbor  than  it  affords  to  enter  the  canal  in  safety,  passing 
through  it  into  Sturgeon  Bay,  which  possesses  all  the  requirements  of 
a  perfect  harbor  of  refuge  for  all  the  lake  commerce. 

Project. — The  original  project  submitted  in  1871  and  adopted  in  ISll 
provided  for  the  construction  of  converging  piers  850  feet  apart  at  the 
base  and  250  feet  apart  at  the  outer  end,  each  about  1,200  feet  in  length, 
extending  to  the  18-foot  contour  in  Lake  Michigan  and  dredging  tbe 
inclosed  area. 

Supplementary  projects  adopted  in  1879  and  1880  did  not  change  tht 
object  of  the  original  project,  but  provided  for  sheet-piling  the  pile-piers, 
extending  each  pier  150  feet  by  detached  works,  so  as  to  increase  th^ 
width  of  entrance  from  235  feet  to  335  feet,  and  dredging  to  obtaiii  at 
least  16  feet  in  depth  over  so  much  of  the  area  of  the  basin  as  would  be^ 
useful  to  vessels  entering  the  harbor. 


Present  works. 


Width. 


North 
Pier, 
lengtL 


Pirr 


Slab-pier: 

Files  4  feet  apart. . 

Close  piliDg 

Pile-pier,  close  piling . 

Do 

Crib-pier 

lio 


FeeL 
U 
14 
14 
18 
20 
24 


Feet, 

100 

150 

512 

32 

auo 
200 


Si 


Length  of  each  main  pier . 
Crib-piera 

Lenj^h  of  each  detached  pier — 
Total  length  of  each  pier . . 


1,104 


i:f* 


100 
so 


50 


150 

cm 


131 


Onide  pfling  to  connect  main  and  detached  piers,  total.. 
North  slab  and  pile-pier,  sheet  piled  . 


South  slab  and  pile-pier,  sheet  piled 

Number  of  cubic  3'ards  of  matenal  dred  ged . 


..do... 
..do...       » 

mw 
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Tbo  slab  and  pile  piers  were  built  in  1873-74 ;  they  are  in  fair  con- 
•dition,  but  their  age  renders  probable  repairs  necessary  at  an  early  day- 

The  crib-piers  and  guide  piling  were  built  1878-'84  and  are  in  good 
condition. 

Depth  of  water. — Soundings  taken  June  2, 1887,  show  a  least  depth 
of  water  at  the  entrance  of  15.7  feet,  and  14  feet  or  over  thence  to  the 
canal. 

Operations  during  the  fiscal  year. — ^Not  any. 

Remarks  and  recommendations. — As  stated  in  previous  reports,  the  ad- 
vantages expected  to  accrue  to  vessels  navigating  Lake  Michigan, 
when  the  construction  of  aharbor  of  refuge  at  this  place  was  projected, 
have  not  been  entirely  realized^  In  tempestuous  weather  the  harbor 
is  too  limited  and  does  not  afford  sufficient  security  to  vessels  seeking 
its  shelter,  often  necessitating  their  passage  through  the  canal  to  avau 
themselves  of  the  superior  advantages  afforded  by  the  natural  harbor 
■of  Sturgeon  Bay. 

Tolls  are  exacted  by  the  canal  company  from  vessels  using  the  canal 
either  as  an  avenue  of  safety  or  for  purposes  of  trade.  As  the  construc- 
tion by  the  XTnited  States  of  a  harbor  of  refuge  at  the  lake  entrance  of 
the  canal  is  a  direct  benefit  to  the  canal  itself,  it  would  seem  no  more 
than  just  that  vessels  seeking  safety  in  the  harbor  and  compelled  to 
pass  through  the  canal  to  secure  such  safety  should  be  exempt  from 
paying  toll  to  the  canal  company.  It  is  therefore  recommended  that 
such  legislation  be  accomplished  as  shall  render  the  canal  free  to  vessels 
that  may  be  compelled  to  use  it  through  stress  of  weather. 

As  the  pier  construction  is  con^ple^  and  no  dredging  required  at 
present,  it  is  probable  that  the  available  balance  is  sufficient  for  repairs 
and  maintenance ;  therefore  no  appropriation  is  asked  for  the  ensu- 
iog  year. 

Estiiiiated  oost  (see  Report  of  Chief  of  Engineers  1874,  Part  I,  page  141). ..  $180, 000 
Appropriated 165,000 

Commercial  statistics  for  the  calendar  year  1887  have  not  been  re- 
ceived and  the  statistics  for  thS  year  1885  are  used,  as  they  are  the  latest 
at  hand. 

Money  statement. 

July  1, 1^7,  amount  available $4,027.71 

July  1,  1.S88,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1, 1887 387.39 

Jaly  1, 1888,  balance  available 3,640.42 


COMMKRCIAL  STATISTICS. 


Name  of  harbor,  harbor  of  refuse  at  entrance  of  Sturgeon  Bay  Canal,  Wisconsin. 
'Collection  district,  Milwaukee,  Wis.    Nearest  light-house,  entrance  to  harbor. 

yMMber  ofvesaeU  and  their  tannage  which  poised  through  and  eonghtrefage  at  ihe  Sturgeon 
Bay  and  Lake  Michigan  Ship-  Vanaly  during  the  oalenaar  year  1885. 


[J^  Lake  Michlfwi  to  Green  Bay 

ram  Green  Bay  to  Lake  Mlohigan 

lin  canal  for  refage 

Total 8.710        ewTlis 
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GG  14. 

IMPROVEMENT  OF  AHNAPEE  HARBOR,  WISCONSIN. 

Object — ^To  secare  a  small  artificial  harbor  for  local  parposes  ia  Wolf 
Eiver  with  a  navigable  channel  leading  thereto  from  Lake  Michigan. 

Project — ^The  project  of  improvement  adopted  in  1875  provided  for 
the  formation  of  a  small  artificial  harbor  connected  with  the  lake  by  a 
channel  100  feet  wide  and  12  feet  deep,  to  be  formed  by  the  constmc- 
tion  of  two  piers  extending  from  the  shoreline  to  the  13-foot  contour  in 
the  lake ;  also  for  blasting  and  dredging  rock  from  the  river-bed  near 
its  month  for  a  distance  of  750  feet. 

In  accordance  with  a  modification  of  the  original  project  approved 
September  27,  1884,  the  cribs  sunk  in  extension  of  the  piers  have  been 
placed  50  feet  farther  from  the  center  line  of  the  channel  than  the  old 
piers,  and  will  afford,  when  completed,  a  200-foot  entrance  between  the 
pier- heads. 

Present  worlc$.^{\)  North  pier,  902  feet  in  length,  composed  of  352  feet 
of  pile-pier,  320  feet  of  which  is  14  feet  wide  and  32  feet  20  feet  wide ; 
also,  550  feet  of  cribs  20  feet  wide.    (2)  South  pier,  1,125  feet  in  length,, 
composed  of  625  feet  of  pile-pier  14  feet  wide  and  500  feet  of  cribs  20- 
feet  wide. 

The  pile-piers  were  built  1871-1874  and  are  in  a  fair  condition.  The 
crib-piers  were  built  1875-18S4.  Four  hundred  and  fifty  feet  of  the  nortJi 
and  350  feet  of  the  south  are  completed  and  in  good  condition,  the  re- 
mainipg  100  feet  of  the  north  and  150  feet  of  the  south  pier  are  without 
supers^ucture,  and  one  crib  50  feet  in  length  was  moved  several  feet 
out  of  position  by  ice  pressure  in  April,  1888. 

Depth  of  water. — Originally  2  feet.  Soundings  made  in  July,  1885^ 
show  the  least  depth  at  entrance  to  be  12.7  feet,  and  a  narrow  but  avaU* 
able  channel  thence  np  to  the  bridge  of  about  7  feet  in  depth. 

Operations  during  the  fiscal  year. '^O'^m^  Xx>  a  proviso  in  the  appro- 
priation act  of  August  5, 1880,  that  wharfage  over  the  Government  piers 
must  be  made  free,  no  work  has  been  done  during  the  fiscal  year  end- 
ing June  30, 1888. 

Remarks  andrecommendations. — From  the  commencement  much  trouble 
has  been  experienced  in  carrying  on  the  work  at  this  harbor,  owing  to 
the  fact  that  a  private  party  claims  to  own  the  entire  site  of  the  harbor 
from  the  piers  up  to  the  highway  bridge.  This  man  was  the  owner  of 
a  landing-pier,  from  which  he  derived  a  handsome  revenue  before  the 
Government  undertook  the  improvement  of  the  harbor.  He  has  built 
a  warehouse  just  in  the  rear  of  the  south  pier,  and  has  continued  to 
make  his  own  charges  for  all  goods  shipped  by  the  steamer  which  stops 
there  three  times  a  week.  As  Ahnapee  has  no  railroad  communication, 
and  as  this  man  claims  to  own  the  land  on  both  sides  of  the  river,  no 
one  can  reach  the  piers  except  as  he  may  direct. 

This  has  been  the  subject  of  various  official  reports  (see  Ex.  Doc.  No. 
259,  House  of  Eepresentatives,  Forty -eighth  Congress,  second  session  \ 
also  Annual  Reports  of  Chief  of  Engineers  for  1877, 1878,  and  1885). 

It  was  doubtless  due  to  those  reports  that  the  river  and  harbor  act  of 
August  5, 1886,  appropriating  $15,000  for  continuing  the  improvement 
of  Ahnapee  Harbor,  contained  a  proviso  that  none  of  the  money  so  ap- 
propriated should  be  expended  until  whar&ge  over  the  Government 
piers  should  be  made  free. 
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Tbe  efforts  of  the  citizeos  for  free  wharfage  have  been  ansnccessful, 
and  consequently  there  have  been  no  operations  carried  on  at  this  har- 
bor daring  the  past  fiscal  year. 

In  1884,  two  cribs  were  sunk  in  extension  of  the  north  pier  and  three 
in  extension  of  the  sonth  pier.  These  cribs  are  50  feet  farther  from  the 
center  line  of  the  channel  than  the  old  piers,  and,  having  no  super- 
structare,  are  very  dangerous  obstructions. 

It  is  very  desirable  that  work  at  this  harbor  should  be  resumed,  and 
it  is  recommended  that  the  proviso  about  free  wharfage  be  omitted 
from  future  appropriations,  as,  after  the  channel  has  been  excavated 
above  the  present  site  of  the  bridge,  steamers  can  land  above  the  limits 
of  tbe  land  now  claimed  by  the  owner  of  the  warehouse,  and  his  mo- 
nopoly will  then  be  ended. 

Estimated  cost  (see  Report  of  Chief  of  Engineers  for  1876,  Part  II,  pages 

34&-359) 1175,000 

Appropriated : 155,000 

Money  statement. 

Jnlyl,  1887,  amount  available $15,433.42 

Jaly  1, 1888,  amount  expended  during  fiscal  year,  exclnsiye  of  liabilities 
outstanding  July  1,  1887 158.80 

July  1,  1888,  balance  a7ailable - 15,274.62 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  J une  30,  1889 20, 274. 62 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                                                          • 


COMMERCIAL  STATISTICS  FOR  THE  CALENDER  YEAR  1887. 
[FurniBbed  by  M.  T.  Parker,  esq.] 

Name  of  harbor,  Ahnapee,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest  light- 
house, Sturgeon  Bay  Canal,  Wis. 

ArrivaU  and  departures  of  vessels. 


DesoriptioD. 

Arrivals. 

Departures. 

Kiuuber. 

Tonnage. 

Knmber. 

Tonnage. 

^t4»4n..,   ,, , , ,., 

280 
830 

80,060 
88,960 

280 
827 

80,060 
88,840 

6ul 

Totil 

610 

160,010 

007 

168.880 

t 
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Principal  article$  of  export  and  import. 


Artiolet. 


ApproxiiBate 


BXFOBTB. 

CtaeeM,  botter,  Midegfcs 

Wheat,  oftts,  pease,  Iwrley,  and  hay 

Shingles,  lath,  andlnmber 

Railrofld  ties,  poets,  bark,  and  wood 

Fresh  fish  and  salt  fish 

Livestock , 

Potaloes,  wool,  nurs 

General  merohaniuse 

Total 

DCPOBIB. 

Shingles,  lath,  imdlamber ^ 

Leather  and  hides 

Coal,  iron,  steel,  eto < 

Sash,  doors,  blinds,  etc 

Wagons,  sleighs,  agrlooltoral  implements,  eto  .. 
General  merohandiie , 

Total 


00,00* 
15.M 
tt),W 


08.081 


m^M 


AmoQDt  of  revenae  collected,  none. 


GG  15. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Object. — To  secare  a  navi^ble  channel  from  Lake  Michigan  into  Ee- 
wannee  Eiver,  which  is  the  harbor  of  Kewaunee. 

Project.^The  project  of  improvement  adopted  in  1881  and  now  in  force 
is  for  the  formation  of  a  channel  from  a  point  about  2,000  feet  south  of 
the  mouth  of  the  Kewaunee  Biver  through  a  spit  about  300  feet  wide, 
affording  communication  between  the  river  and  Lake  Michigan.  From 
the  lake  end  of  this  cut  two  parallel  piers  200  feet  apart  are  to  be  cod- 
structed,  extending  to  the  ISfoot  contour,  with  dredging  between aud 
through  the  cut  to  a  depth  of  14  feet. 

Present  works. — Pile-piers  lined  with  sheet-piling.  (1)  The  north  pier 
is  1,000  feet,  long  and  16  feet  wide.  (2)  The  south  pier  is  775  feet  long 
and  16  feet  wide.    They  were  built  1881-1887  and  are  in  good  condition. 

Depth  of  water. — Originally  2  feet.  Soundings  made  in  July,  1887, 
show  9  feet  depth  of  water  at  the  entrance  and  a  channel  between  the 
piers  about  100  feet  wide,  with  a  depth  of  from  10  to  12  feet  The  old 
river-bed  north  of  the  new  entrance  has  also  been  dredged,  forming  a 
basin  475  feet  long,  150  feet  wide,  and  10  feet  deep. 

Operations  during  the  fiscal  year. — Under  contract  dated  October  19, 
1886,  with  Messrs.  Schwarz  &  Bemer,  of  Oreen  Bay,  Wis.,  for  extend 
ing  the  north  pile-pier  300  feet,  work  was  in  progress,  and  100  feet  of  the 
same  had  been  completed  at  the  beginning  of  the  fiscal  year.  The  re- 
maining 200  feet  were  completed  during  the  fiscal  year,  and  the  contraci 
closed  August  6, 1887. 

By  hired  labor  and  open  purchase  15.3  cords  of  stone  were  placed  on 
the  north  side  of  the  north  pier  at  its  junction  with  the  beach  to  prevent 
a  breach  that  appeared  imminent  at  that  point. 


Digitized  by  VjOOQIC 


.^y^ 


5;^i  cJuuut^./tUylS87 


S<^^ 


;8 


(oo. 


^  coniP"^'' 


CI&?''' 


Oi  '. 


EngSO 


j    To  ttccontpu.ny   my  ujfnti^t   reporf 
J   for  je4X.r  endy^  dilute  ^O .  JSSS 

Utjor  of  E  n.g-tn.et.i4. 


Digitized  by 


G'  >ogle 


Digitized  by  VjOOQIC 


APPENDIX   GG — REPORT   OF   MAJOR   DAVIS.  1849 

Remarks  and  recommendations. — It  is  doubtful  if  the  local  business  at 
this  harbor  would  in  itself  justify  the  completion  of  the  improvement. 
It  wilL  however,  affonl  protection  for  vessels  in  stress  of  weather,  and 
as  a  harbor  of  refuge  its  completion  is  desirable. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1890,  it  is  contemplated  to  expend  it  in  further  pier  construction,  dredg- 
ing, and  repairs  to  the  present  piers,  if  necessary.  , 

Materials  used  in  building  300  linear  feet  of  piU-^pierB,  and  their  cost  in  place,  under  con 
trad  of  Messrs.  Sohwarg  ^  Bemer,  of  Green  Bay,  Wis.,  dated  October  19, 1886. 

10,822 linear  feet  round  piles,  at  18  cents |1,947.96 

18,574  feet,  B.  M.,  white-oak  timber,  at$48perM 89L.5r» 

44.565  feet,  B.  M.,  Norway  sheet-piling,  at  $28  per  M 1.247.  t!2 

3,004  feet,  B.  M.,  pine  plank,  at  |14  per  M 42. 05 

615  linear  feet  pine  timber,  6  by  12,  at  15  cents 92.25 

518  linear  feet  pine  timber,  12  by  12,  at  24  cents : 124. 32 

7,975.2  pounds  of  iron  screw-bolts  and  tie-rods,  at  4f  cents 378. 82 

936  pounds  of  spikes,  at  4^  cents 42.12 

442.5  cords  stone,  at  $4.95 2,091.:i7 

6,b58.26 

Cost  per  linear  foot 22.86 

£8timated  cost  (see  Report  of  Chief  of  Engineers  for  1881,  page  2084) 200, 000. 00 

Appropriated  by  the  United  States 45,000.00 

Appropriated  by  local  anthorities 8,042.72 

Total 53,042.72 

Money  statement. 

July  1, 1887,  amount  available 17,658.84 

July  1, 1888,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 7,469.47 

Julyl,  1888,  balance  available 189.37 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10, 189.  .'^7 

{Amount  (estimated)  reauired  for  completion  of  existing  project 136. 937. 28 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1887. 

[Famished  by  J.  B.  Lathrop,  Inipector.J 

Name  of  harbor,  Kewaunee,  Wis. ;  collection  district,  Milwaukee,  Wis. ;  nearest 
light-house,  Twin  River  Point,  Wis. 

Arrivals  and  departures  of  vessels. 


Desoriptioii. 

Arrlvali, 

Departnrea. 

8t«an 

yumb€r, 
190 
215 

Tonnage. 
60  971 
18,734 

Number. 
199 
212 

TonnoM. 
60,971 

SilK                                                        * 

18,498 

TotiJ 

414 

79.705 

411 

79,469 
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Principal  arlioJea  of  export  and  import^ 


Articles. 


Approximate 
▼Hlae. 


BZPOBT. 

Grain 

Railroad  tie^  bark,  wood,  shingles,  piles 

Batter,  chese,  eggs,  poultry,  etc 

Flonr,  feed,  AndDran 

Hay  andiMtatoes 

Total 

DCFOBT. 

Pmit  and  beer 

General  merchandise 

Afcricoltaral  implements 

Lard,  plaster,  salt,  oil,  and  ooal 

Total 


$109,400 
110,000 
2S,0iO 
25,000 
36.00i> 


801,400 


6,00V 
210.000 
45,000 
17.650 


277.650 


Amoant  of  revenue  collected,  none. 


G  G  i6. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOfe,  WISCONSIN. 

Object. — ^To  secare  a  navigable  channel  from  Lake  Michigan  into  Two 
Eivers,  where  the  harbor  of  Two  liivers  is  situated. 

Frcject^The  project  for  the  improvement  of  this  harbor,  adopted  in 
1870,  provided  for  the  constraction  of  two  parallel  piers  extending  from 
the  river-month  to  the  18  foot  contour  in  Lake  Michigan^  and  dredging 
between  them  to  a  depth  of  12  feet. 

Present  works. — Pile  and  crib  piers :  (1)  North  pier  1,810  feet  long, 
composed  of  1,060  feet  of  pile-pier  14  feet  wide  and  760  feet  of  cribs  20 
feet  wide.  (2)  South  pier  1,710  feet  long,  composed  of  960  feet  of  pile- 
pier  14  feet  wide  and  750  feetof  cribs  20  feet  wide.  The  pile-piers  were 
built  1871-1874  and  the  cribs  1875-1884.  The  latter  are  in  good  con- 
dition, but  some  fllliug  and  repairing  will  be  required  to  the  piling  at 
an  early  date. 

Depth  of  water. — Originally  from  2  to  3  feet. 

At  the  close  of  dredging  in  September,  1885,  the  channel  had  a  depth 
of  12  feet  and  a  width  of  about  180  feet. 

Since  then  no  work  has  been  done,  and  considerable  filling  has  taken 
place. 

In  May,  1887,  it  was  reported  that  a  narrow  channel  existed  of  suffi- 
cient depth  to  admit  vessels  drawing  10  feet. 

Operations  during  the  fiscal  year. — None. 

Bemarlcs  and  recommendations. — It  is  not  deemed  necessary  to  urge  an 
immediate  completion  of  the  original  project,  which  would" require  an 
extension  of  the  north  pier  of  aljKOut  400  feet  and  of  the  soutii  pier  of 
about  500  feet. 

The  commerce  of  this  harbor  is  merely  nominal^  nearly  all  the  freight- 
ing being  done  by 'rail.    The  improvement  has,  however,  furnished  an 
inside  landing-place  for  what  commerce  theve  is,  a  great  advantage  over 
piers  extt»nding  from  the  shore  into  the  open  lake. 
.  The  removal  of  about  20,000  cubic  yards  of  material  is  necessary  to 
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restore  the  channel  to  the  required  depth  of  12  feet.    This  work  it  is 
proposed  to  do  as  soon  as  funds  are  available. 

For  fntnre  maintenance  of  the  channel  and  making  repairs  to  the 
pile^piers  an  appropriation  of  $5,000  is  recommended  for  the  fiscal  year 
ending  June  30, 1890. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1871,  page  123) |265, 688. 60 

Appropriated 198,000.00 

Commercial  statistics  for  the  calendar  year  1887  have  not  been  re- 
ceived. 

Name  of  harbor,  Two  Rivers,  Wis.;  collection  district,  Milwaukee,  Wis.;  nearest 
lighc-house,  on  north  pier-head,  Two  Rivers,  Wis. 

Money  statement 

Jolyl,  1887,  amount  available ^ $135.3:^ 

Jaly  1,  1888,  ballinoe  available 135.33 

Amount  appropriated  by  act  of  AnRost  11,  IdSd 2,500.00 

Amount  available  for  fiscal  year  ending  Jnne  30,  1889 2,635.33 

{Amount  ^estimated)  required  for  completion  of  existins  project 65, 068. 80 
Amount  tnat  can  beprontably  expended  in  fiscal  year  ending  June  30, 1890     5, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


GG  ly, 

IMPROVEMENI  OF  MANITOWOC  HARBOR.  WISCONSIN. 

Object. ^To  secure  a  navigable  channel  from  Lake  Michigan  into  Man- 
itowoc Eiver,  the  site  of  the  harbor  of  Manitowoc. 

Project — ^The  original  project,  adopted  in  1852,  provided  for  the  con- 
struction of  two  parallel  crib-piers  220  feet  apart,  extending  from  the 
moQth  of  the  Manitowoc  Kiver  to  the  12-foot  contoar  in  Lake  Michigan* 
It  was  completed  in  1871.  In  1881,  to  meet  the  increased  demands  of 
commerce,  a  project  was -adopted  for  extending  the  piers  to  the  ISJ-foot 
contour  and  obtaining  a  channel  of  not  less  than  14  feet  depth  at  the 
shore  line,  increasing  to  18  feet  at  the  entrance.  Pier  extension  under 
this  provision  was  completed  in  1887. 

Present  works, — {I)  North  pier,  1,970  feet  long,  composed  of  1,220  feet 
of  cribs  20  feet  wide,  and  750  feet  24  feet  wide.  (2)  South  pier,  1,900 
feet  long,  composed  of  1,150  feet  of  cribs  20  feet  wide,  and  760  feet  24 
leet  wide. 

Depth  of  water — Originally  3  feet.  Soundings  made  in  June,  1887, 
show  a  least  depth  at  the  entrance  of  17.4  feet ;  at  the  shore-line  the 
channel  was  60  feet  wide,  with  a  depth  of  13  feet. 

Operations  during  the  fiscal  year, — Under  contract,  dated  October  19, 
188o,  with  Messrs.  Truman  &  Cooper,  of  Manitowoc,  Wis.,  work  was  in 
progress  at  the  beginning  of  the  fiscal  year.  In  July  one  crib  was  sunk 
exteuding  the  south  pier  60  feet,  and  on  November  12,260  feet  of  super- 
structuie  upon  cribs  46  to  49  of  the  south  pier  were  completed  and  the 
contract  closed. 

Remarks  and  recommendations. — The  north  pier  was  completed  in 
1885  and  the  south  pier  in  18S7,  in  accordance  with  the  project  adopted 


Digitized  by  VjOOQIC 


1852   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

in  1881.  There  is  no  outer  bar,  and  farther  pier  extension  is  nnneoes- 
«ary. 

A  portion  of  the  snperstmcture  is  in  bad  condition,  about  1,000  linear 
feet  bein^  from  seventeen  to  twenty-one  years  old.  All  of  this  will 
soon  require  rebuilding,  and,  commencing  at  the  head  of  the  south  pi)er, 
4»hould  be  rebuilt  above  the  water  line  at  once. 

With  this  exception  the  piers  are  in  good  condition. 

There  has  been  no  dredging  since  June,  1883.  The  removal  of  about 
20,000  cubic  yards  of  material  is  necessary  to  provide  a  safe  entrance 
to  the  improved  channel  made  by  the  local  authorities  in  the  river. 

Thin  will  be  done  this  season  if  an  appropriation  is  made. 

Ko  additional  estimate  is  deemed  necessary  at  present,  as  the  esti- 
mated amount  required  for  the  completion  of  the  existing  project, 
($16,362.54)  will  probably  be  sufficient. 

This  is  one  of  the  most  important  harbors  on  Lake  Michigan,  north  of 
Milwaukee.  The  ship-yards  and  machine-shops  have  diverted  consid- 
erable trade  item  Chicago  and  Milwaukee,  the  owners  of  many  vessels 
preferring  to  have  them  repaired  at  Manitowoc  than  at  other  lake 
ports. 

There  is  considerable  local  commerce,  and  large  numbers  of  vessels 
seek  refuge  here  during  storms. 

The  appropriation  of  $16,000  asked  for  is  to  applied  to  rebuilding  a 
part  of  the  superstructure,  and  dredging. 

Cost  of  materials  in  place,  wed  in  the  oone^ruetion  of  five  orib9f  eaek  50  5jf  24  fty  16|  feet, 
and  250  feet  of  superstructure  upon  the  samCf  averaging  4  feet  in  height,  under  ooniraet 
ufith  Messers.  Truman  #■  Cooperf  dated  October  19, 1886. 

14,876  linear  feet  pine  timber,  at  23  cents $3,^1.48 

14,234  linear  feet  hemlock  timber,  at  20  cents 2,84ti.^ 

18,156  feet,  B.  M.,  pine  plank,  at  $15  per  M 272.34 

^,065.3  ponnds  drift-bolts,  at  3  cents 721.95 

4,750  screw-bolts,  at  4  cente 190.  (» 

627  ponnds  spikes,  at  4  cents 25.06 

1,061.93  cords  stone,  at  $6 6,371.56 

13,849.23 

Cost  per  linear  foot  of  sabstmctare 43.74 

Cost  per  linear  foot  of  snperstroctnre 11.65 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2094) 306, 182.54 

Appropriated * 291,820.00 

Money  atatetMnt 

July  1, 1687,  amount  available $8,889.00 

Beceived  from  sale  of  fuel  to  officer 36.00 

8,905.00 
July  1,  1888,  amoant  expended  during  fiscal  year,  exoloalye  of  liabilities 

outstanding  July  1, 1887 8,416.15 

July  1,  1888,  balance  available 488.85 

Amount  appropriated  by  act  of  August  11, 18^ 8,000.0d 

Amount  available  for  fiscal  year  ending  June  30,  1889 8,488.ti5 

{Amount  (esti  mated)  required  for  completion  of  existing  project 8, 362. 54 

Amou  D 1 1  hat  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1890  8, 000.  ft) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMltfERCIAL  8TATIBTIC8  FOB  THE  CALENDAR  YBAB  1887. 

[Furnished  by  Edward  Conway,  deputy  collector  of  cnatoms.] 

Name  of  harbor,  Manitowoc,  Wis.;  oolleotion  district,  Milwaakee,  Wis.;  nearest 
light-bouse,  Manitowoc,  Wis. 

Arrivals  and  departures  of  vessels. 


Description. 

Arrivals. 

Departnies. 

Xamber. 

Tonnage. 

Nnmber. 

Tonnage. 

SUtnok  

860 
625 

841,600 
82,760 

864 

628 

842, 83S 

Sail             ^ 

^sS 

Total    .... 

1,885 

424,256 

1.8W 

426, 70» 

Principal  articles  of  export  and  import. 


Exports. 


Leather  and  other  prodacts. 

Grain 

Peas.   ..  

Flour 

Cheese  

Boctvr 

Cattle 

Borsee 

Totol 


Value.* 


$500,000 
300.000 
400,000 
400.000 
300.000 
100,000 
200,000 
60,000 


2,250,000 


ImiK>rts. 


Coal 

Lumber 

Groceries 

Dry  goods 

Iron  and  hardware 
Farm  machinery . . . 
Other  merchandise 

Total 


Value.* 


$400,000 
200,000 
150,000 
400,  COO 
800,000 
200,000 
800,000 


1,060,000 


*  Approximate. 


Amoant  of  revenue  collected,  none. 


GGi8. 


IMPROVEMENT  OF  SHEBOYGAN  HARBOP,  WISCONSIN. 

Object, — To  secure  a  navigable  channel  from  Lake  Michigan  into  the 
harbor  of  Sheboygan,  at  the  month  of  the  Sheboygan  River. 

Project — The  project  for  the  improvement  of  this  harbor  was  adopt- 
ed in  1852,  and  had  for  its  object  the  formation  of  a  12-foot  channel 
entrance  to  the  month  of  the  Sheboygan  River.  This  was  modified  in 
1873  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost^ 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  15  to  16  feet 
between  the  piers.  A  survey  made  in  1880  showed  a  depth  of  less  than 
12  feet  between  the  piers  and  on  the  outer  bar.  The  existing  project 
wa8  adopted  in  1881,  its  object  being  to  deepen  the  channel  still  further 
by  extending  the  piers  to  the  20  foot  contour  in  the  lake  and  dredging 
to  a  depth  of  18  feet  between  their  outer  ends,  the  depth  decreasing  ta 
14  feet  at  the  shore-line. 

Present  tror/w.— (I)  North  pier,  2,044  feet  long,  composed  of  900  feet  of 
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pile  aud  crib  pier,  built  by  the  city,  from  12  to  20  feet  wide;  1,094 
feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet  wide.  (2)  South 
pier,  2,2G0  feet  long,  composed  of  780  feet  of  pile  and  crib  pier,  built 
by  the  city,  from  12  to  20  feet  wide;  132  feet  of  pile-pier  20  feet  wide, 
1,298  feet  of  cribs  20  feet  wide,  and  50  feet  of  cribs  30  feet  wide,  built 
J852-'87.  About  700  feet  of  each  pier  built  since  1871  is  in  good  con- 
dition, the  cribs  having  been  sunk  on  a  stone  or  pile  foundation.  Pre- 
vious to  1871  they  were  sunk  on  the  natural  lake  bottom,  composed  of 
«hiftiug  sand  and  causing  them  to  settle  very  unevenly. 

Depth  of  water. — Originally  4  feet,  now  a  navigable  channel  with  a 
depth  of  about  13  feet. 

Operations  during  the  fiscal  year. — Under  contract  dated  October  19, 
1880,  with  Messrs.  Truman  &  Cooper,  of  Manitowoc,  Wis.,  the  north 
pier  was  extended  200  feet  by  four  cribs,  each  50  by  20  by  IS^  feet,  in- 
•eluding  superstructui'e.  They  were  placed  on  foundations  consisting  of 
twenty-four  piles  for  each  crib.  Work  began  July  12  and  the  contract 
was  closed  October  11, 1887. 

By  hired  labor,  dredging,  which  was  in  progress  with  United  States 
Dredge  No.  2  at  the  beginning  of  the  fiscal  year,  was  continued  until 
July  12,  and  then  suspended  for  the  season.  In  July,  4,410  cubic  yiuds 
of  material  were  removed  from  the  channel,  making  a  total  for  the  sea-* 
4ion  of  14,485  cubic  yards.  Two  cuts  were  made  north  of  the  center 
line  of  the  channel ;  Cut  No.  1  was  35  feet  wide  and  1,750  feet  long ; 
Cut  No.  2,  30  feet  wide  and  950  feet  long. 

RemarJcs  and  recommendations. — As  stated  in  previous  reports,  dredg- 
ing affords  but  temporary  relief,  as,  owing  to  the  open  character  of  the 
old  crib-pier,  large  quantities  of  sand  pass  through  the  piers  and  loe 
deposited  as  a  bar  near  the  entrance. 

This  bar  has  been  a  great  impediment  to  commerce,  and  it  is  thought 
that  no  perm<inent  improvement  can  be  obtained  until  the  piers  have 
been  extendi  over  the  bar  into  deep  water.  It  may  also  be  necessary 
to  render  the  older  portion  of  the  piers  sand-tight  by  means  of  some 
kind  of  revetment.  In  view  of  the  above  fiacts  a  sufficient  amount  of 
money  should  be  made  available  to  permit  the  rapid  extension  of  the 
piers. 

The  local  commerce  is  large,  and  this  harbor  would  be  extensively 
nought  for  shelter  if  the  depth  was  sufficient  for  vessels  to  enter  safely. 

To  complete  the  project  750  linear  feet  of  crib-piers  remain  to  beboilt 
^nd  about  69,000  cubic  yards  of  material  to  be  removed  by  dredging. 

The  condition  of  the  shore  end  of  the  south  pier  is  such,  that  it  must 
be  extensively  repaired  or  entirely  rebuilt  in  the  near  future.  For  150 
feet  outside  the  present  shore-line,  and  for  about  the  same  distance  in- 
side, the  superstructure  is  badly  rotted  and  burned  away,  so  that  sand 
is  driven  through  into  the  channel  to  such  an  extent  that  the  shore-Une 
has  slightly  receded,  though  in  the  forty  years  preceding  1870  it  had 
advanced  over  300  feet. 

There  is  some  doubt  as  to  the  responsibilit:^  for  the  care  of  this  part 
of  the  work.  It  was  occupied  for  several  years  by  the  Sheboygan  and 
Fond  du  Lac  Eailroad  Company  as  a  wharf-front  Their  warehouse  aod 
dock  burned  down  a  few  years  ago,  and  have  not  been  rebuilt.  It  is 
probable  that  the  needed  repairs  must  be  made  by  the  United  States, 
if  they  are  made  at  all. 

With  the  appropriation  asked  for  for  the  fiscal  year  ending  June  30, 
1890,  it  is  proposed  to  continue  the  pier  extension  and  dredging  and  to 
make  some  repairs  to  the  piers. 
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Cosfhf  materiaU  in  place  used  in  the  ooneiruetion  of  4  erihe,  each  50  hy  20  by  18^  linear  feet  ^ 
including  euperstruoture,  extending  the  north  pier  200  feet,  under  ooniraot  with  Messrs. 
Trumen  #■  Cooper,  dated  October  19,  1886. 

10,330  linear  feet  pine  timber,  at  27  cents $2,789.10 

8,798  linear  feet  hemlock  timber,  at  23  cents 2,023.54 

12,816  feet,  B. M„ pine  plank,  at  $15  per  M 192.24 

796  85  cords  stone,  at|6.50 5,179.52 

15,309.2  pounds  drift-bolts,  at  3  cents 459.28 

3,986  pounds  screw-bolts,  at  4  cents 159.44 

476  pounds  spikes,  at4  cents 19.04 

96  piles,  at  18 768.00 

11,590.16 

Cost  per  linear  foot  of  substructure 46.48 

Cost  per  linear  foot  of  superstructure 11.46 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2104) 150, 000. 0<» 

Additional  estimate  (Annual  Report  of  Chief  of  Engineers,  18H4,  page  1856)    45, 000. 00 

Total 195,000.00 

Appropriated 98,000.00 

Money  statement. 

July  1,  1887,  amount  available $13,521.79 

July  1,  1888,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,1887 12,892.44 

July  1,  1888,  balance  available 629.35 

Amount  appropriated  by  act  of  August  H,  188-5 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 15, 629. 35 

r  Amount  (estimated )  required  for  completion  of  existing  project 82, 000. 00 

J  Amonn t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    50, 000. 00 
\  Submitted  in  conipliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1887. 

[Famished  by  Mr.  E.  P.  Ewer.l 

Name  of  harbor,  Sheboygan,  Wis.     Collection  district,  Milwaukee,  Wis.    Nearest 
light-house,  Sheboygan,  Wis. 

Arrivals  and  departures  of  vessels. 


t)e8cript{on. 

AiTlvids. 

Departares. 

Namber. 

ToBBage. 

Number. 

Tonnage. 

StoMD  .- 

485 
634 

a03,226 
55.564 

484 
640 

303,513 
55.806 

SaU 

TvtaU 

1,119 

858,790 

1.124 

359.411 
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Principal  arUole$  of  export  ond  imporU 


ArtlelM. 


Yatae. 


BZFORB. 

FarDitnre . 

Chairs do, 

Wood  ware do 

Leather ^ do.. 

Hollow  ware do.. 

Flour  and  land  plaater do.. 

KachineTy .....do.. 

Hayandoata do.. 

Peas  and  rags do.. 

Mineral  water do.. 

Lime  and  atone do.. 

Beer  and  beer  snpplies do.. 

Effirs « do.. 

Cheese do.. 

BooU and  shoes do.. 

DfPOBTm. 

General  merchandise ponnda 

Lomber foot.  B.M.. 

Coal tons. 

Tan-bark oords. 

Wood do  .- 

Stone  cement ponnds.. 

Wine  and  liquor     do... 

Yamish,  paint,  and  oil do 

Hides  and  tannery  supplies do.... 

Pig-iron do... 

Hay  and  grain do... 


it.rs.fli 

l,M^M 

mM 

8SiM 


1,3Nl« 
4.5RM 


AxnoQDt  of  re  venae  coMected,  none. 


G  G  19. 


IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Object. — To  secare  a  small  artificial  harbor,  by  excavating  two  intttTt^" 
basins  connected  with  each  other  and  a  navigable  channel  leading 
thereto  from  Lake  Michigan. 

Project — The  present  project  for  the  improvement  of  this  harbor, 
adopted  in  1869  and  modified  in  1870  and  1876,  was  for  the  formadoa, 
by  dredging,  of  two  interior  basins,  having  a  combined  area  of  about  5{ 
acres,  with  a  depth  of  12  feet  and  a  channel  of  the  same  depth  connect- 
ing them  with  the  lake,  the  channel  entrance  to  the  basins  to  be  north 
of  the  mouth  of  the  Sank  Biver,  inclosed  between  two  piers,  so  ooo* 
strncted  that  the  flow  of  the  river  shoald  be  separated  from  the  ehai< 
nel  and  that  the  debris  brought  down  by  freshets,  instead  of  shoalinf 
the  channel,  should  re-enforce  the  south  pier. 

Present  worJc8. — (1)  North  pier,  920  feet  long,  composed  of  370  feetoi 
cribs  14  feet  wide,  600  feet  20  feet  wide,  and  60  feet  24  feet  wide.  (21 
South  pier,  1,226  feet  long,  composed  of  370  feet  of  cribs  14  feet  widfii 
450  feet  20  feet  wide,  and  406  feet  of  pile  revetment.  The  piers  wa« 
built  1871-1887,  and  are  in  fair  condition. 

Depth  of  water. — ^At  the  mouth  of  Sauk  Biver  originally  about  1  ML 
Soundings  made  in  August,  1887,  show  a  navigable  channel  betweca 
the  piers  of  11  feet  in  depth,  an  average  depth  of  about  9  feet  in  fke 
north  basin  and  8  feet  in  the  west  basin. 

Operations  during  the  fiscal  year. — Under  contract  dated  October  ll 
1886,  with  Messrs.  Truman  and  Cooper,  of  Manitowoc,  Wis*,  60feel<ii 


Digitized  by  VjOOQIC 


APPENDIX   G  G ^REPORT   OF  MAJOI^  DAVIS.  1857 

saperstnietarey  24  feet  wide  and  7  feet  in  height  above  datam,  were  built 
upon  Crib  No.  17,  north  pier,  in  Angnst,  ISSiS,  and  the  contract  closed. 

Eemarks  and  recommendations. — ^o  further  extension  of  the  north 
pier  IB  contemplated. 

To  complete  the  project  the  south  pier  should  be  extended  100  feet 
and  about  50,000  cubic  yards  of  material  removed  by  dredging.  This 
will  meet  the  present  and  prospective  demands  of  commerce. 

Cribs  Kos.  8  and  9  of  the  north  pier  require  additional  stone  filling  and 
planking. 

The  piers  are  short  and  the  character  of  the  lake  bottom  hard;  there- 
fore the  probable  cost  of  maintenance  will  be  smalL 

Sigbty-five  and  three-fourths  per  cent,  of  the  dredging  is  completed 
and  95.5  per  cent,  of  the  pier  construction. 

With  the  money  askedfor  for  the  fiscal  year  ending  June  30, 1890,  it  is 
proposed  to  complete  the  project  by  pier  construction  and  dredging. 

Estimated  ooet  (see  Report  of  Chief  of  Engineers,  1877,  page  866) |154, 527. 17 

Additional  estimate  (Report  of  Chief  of  Engineers,  1880,  page  1922) 27, 000. 00 

181,627.17 
Appropriated 169,500.00 

Money  statement 

July  1,1887,  amount  available $2,216.53 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstanding  July  1,1887 1,177.16 

July  1, 1888,  balance  available 1,039.37 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 6,039.37 

(Amount  feetimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1890 .    7, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COBUfSRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1887. 

[Famiabed  by  Jamea  McCarthy,  h«rbor-ma«ter.1 

Name  of  harbor,  Port  Washington,  Wis.    Collection  district,  Milwaukee,  Wis. 
Nearest  light-house.  Port  Washington,  Wis. 

Arrivals  and  departures  of  vessels. 


DetoriptioD. 

Arrivals. 

Departures. 

Namber. .  Tonnage. 

Namber. '  Tonnage. 

i 

Bbrmn    

26  \       4,800 
253  1      17, 950 

26 
253 

4.800 

Sul -. 

17,058 

TiHftlc. 

279        22.750 

279 

22,750 

^Q  s&wm^in 
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•  Principal  articles  of  export  and  import. 


Artioles. 


Apprad- 
mMeviliiOL 


Floor  and  mill-feed , 

Barley  and  nutlt 

Lime  and  brick 

Wheat,  rye,  oaU,  com,  peas,  and  beana. . 

Leather 

Batter,  egga,  and  cheeae , 


TM,m 

210.090 
180^600 


Total. 


i,aj.flw 


Pig-iron  and  coal ^ 

Lumber,  latha,  ahinglea,  and  ootd-wood. . 

Hides — 

Barley, rje*  com,  and  oats ^. 

Tan-bark 

General  merobandise 


154,  (M 
125^  «• 

moot 


Total. 


MO,SN 


Araoant  of  reyenae  coUeoted,  none. 
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CONSTRUCTION  OF  HARBOR  OP  REFUGE,  MILWAUKEE  BAY— IMPROVE- 
MENT OP  THE  HARBORS  OF  MILWAUKEE,  RACINE,  AND  KENOSHA,  WIS- 
CONSIN, AND  WAUKEGAN,  CHICAGO,  AND  CALUMET,  ILLINOIS— IM- 
PROVEMENT OF  ILLINOIS,  CALUMET,  FOX,  AND  WISCONSIN  RIVERS. 


REPORT  OF  CAPTAIN  W.  L.  MARSHALL,  CORPS  OF  ENOINEBRS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  of  Refuge,  Milwaukee  Bay, 

Wisconsin. 

2.  Milwaukee  Harbor,  Wisconsin. 

3.  Racine  Harbor,  Wisconsin. 

4.  Kenosha  Harbor,  Wisconsin. 

5.  Wankegan  Harbor,  Illinois. 

6.  Fox  and  Wisconsin  rivers. 


7.  Operating  and  care  of  locks  and  dams 

on  the  Fox  aad  Wisconsin  riyers. 

8.  Chicago  Harbor,  Illinois. 

9.  Calumet  Harbor,  Illinois. 

10.  Illinois  River,  Illinois. 

11.  Calumet  River,  Illinois  and  Indiana. 

12.  Surveys  for  Hennepin  CanaL 


United  States  Engineer  Oppioe, 
Milwaukee,  Wis.,  July  10, 1888. 
Sir  :  I  have  the  honor  to  transmit  herewith  annual  reports  upon  the 
works  in  my  charge  during  the  fiscal  year  ending  June  30, 1888. 

The  works  of  Chicago  Harbor,  Oalumet  Harbor,  Illinois  Eiver,  Illi- 
nois ;  Calumet  Eiver,  Illinois  and  Indiana ;  and  surveys  for  Hennepin 
Canal,  were  in  charge  of  Maj.  Thos.  H.  Handbury,  Corps  of  Engineers 
from  the  beginning  of  the  year  to  March  31, 1888. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  XJ.  8.  A. 


HHi. 

HARBOR  OP  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 
CONDITION  OP  WORK  JUNE  30,  1888. 

At  the  close  of  the  fiscal  year  ending  June  30, 1887,  the  breakwater 
had  been  extended  3,200  feet,  over  500  linear  feet  of  which  superstruct- 
ure had  not  been  built. 

Daring  the  past  fiscal,  year  100  linear  feet  of  the  substructure,  con- 
sisting of  two  50  feet  by  24  feet  by  22^  feet  cribs,  have  been  completed, 

1859 
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and  Baperstructare  bailt  over  400  linear  feet  of  sabstmctnre  previoady 
completed. 

There  remains  to  be  constructed  3,950  linear  feet  of  substructure  and 
4,150  linear  feel;  of  superstructure  to  complete  the  improvement. 

The  harbor  is  becoming  available,  to  a  limited  extent,  as  a  harbor  of 
refuge  during  northerly  storms,  and  a  point  is  now  reached  in  its  de- 
velopment when  its  sheltered  area  is  more  rapidly  extended  than  here- 
tofore as  work  progresses. 

The  last  appropriation  for  this  work  combined  the  harbor  of  refage, 
Milwaukee  Bay,  and  Milwaukee  Harbor.  Of  the  amount  appropriated 
an  allotment  sufficient,  with  the  balance  remaining  on  hand  irom  former 
appropriations  for  Milwaukee  Harbor,  to  rebuild  the  superstructure 
over  the  outer  section  of  the  north  pier  of  Milwaukee  Harbor  was  made 
by  the  War  Department. 

This  amount,  $4,737.91,  should  be  deducted  from  the  amounts  hereto- 
fore appropriated  for  this  work  and  added  to  those  made  for  Milwaukee 
Harbor,  as  it  has  not  been  available  for  the  harbor  of  refuge,  Mil- 
waukee Bay. 

PROPOSED    APPLICATION  OP  FUNDS  AVAILABLE  FOR  EXPENDITURES  . 
DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

All  funds  now  available  will  be  required  for  lighting  the  breakwater 
during  the  present  season  of  navigation.  Any  further  appropriations 
that  may  be  made  applicable  to  the  work  during  the  fiscal  year  will  be 
expended  in  extending  the  east  arm  of  the  breakwater  southward. 

PROPOSED  APPLICATION  OF  FUNDS  ASKED  FOR  FISCAL  YEAR  ENDIKG 

JUNE  30,  1890. 

The  funds  asked  for  are  to  be  used  to  extend  the  main  arm  of  tbe 
breakwater  southward  and  to  complete  the  superstructure  over  the  wort: 
as  far  as  it  will  then  have  been  built,  including  a  section  of  permanent 
iron  and  concrete  superstructure  already  authorized  as  an  experimental 
construction  by  the  Engineer  Department,  XJ.  S.  Army. 

It  is  hoped  that  the  next  appropriation  may  be  of  sufficient  magnitude 
to  allow  the  work  to  be  advanced  far  enough  to  meet  to  an  appreciable 
extent  the  needs  of  navigation  for  a  harbor  of  refuge. 
V  This  harbor  is  of  use  to  the  general  commerce  of  the  Lakes,  including 
that  between  Lake  Michigan  ports  and  the  other  Oreat  Lakes. 

A  statement  of  the  amount  of  commerce,  which  is  increasing,  may  be 
found  in  Colonel  Houston's  report,  published  in  House  Ex.  Doc.  No.  45, 
Forty-sixth  Congress,  third  session ;  also  in  the  reports  on  Chicago  and 
Milwaukee  harbors  in  the  Annual  Report  of  the  Chief  of  Bngineers, 
1887,  Appendices  H  H  and  1 1. 

A  detailed  tabulated  statement  of  the  cost  of  each  crib  and  its  foun- 
dation, in  this  work,  is  given  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1887,  page  2059. 

Money  statement 

July  1, 1887,  amoant  available t^^t 754.58 

July  1, 1888,  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1887^  and  including  $4,737.91,  expended  on  Milwaukee 
Harbor 36,11^33 

July  1, 1888,  balance  available 3,63&23 

Amonntappropriatedby  act  of  August  11, 1888 70,000.00 

Amount  i^yaiUble  for  t^9^  year  o^dii^g  June  30,  1880 ,,», ,, 73,638^ 
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CAmoont  (estimated)  reqaired  for  completion  of  existing  project $418|  000.  GO 

I  Amoant  that  can  be  prohtably  expended  in  fittcal  year  ending  Jnne  30, 1890  200, 000. 00 
I  Submitted  in  compluinoe  with  requirements  of  sections^  of  river  and  har- 
I    bor  acts  of  1866  and  1867. 


report  of  mr/  w.  h.  hbardinq,  assistant  kngixeier. 

United  States  Engineer  Office, 

Milwaukee,  Wis,,  June  30,  1888. 

Sir:  I  have  the  honor  to  snbmit  the  following  report  npon  the  harbor  of  refnge' 
Milwaukee  Bay,  Wisconsin,  for  the  fiscal  year  ending  June  30,  1888. 

At  the  close  of  the  year  ending  Jnne  30,  1887,  there  remained  to  be  built  and  sunk 
in  position  under  the  contract  of  Messrs.  Hiero  B.  Herr  &  Co.,  of  date  September  29. 
1886,  two  cribs,  Nos.  59  and  60,  each  of  dimensions  50  feet  by  24  feet  by  22^  feet ;  and 
of  superstructure,  a  length  of  400  feet,  to  be  buQt  over  cribs,  numbering  from  49  to 
56,  inclusive. 

Crib  Ko.  59  was  sunk  on  the  27th  of  July,  1887,  and  Crib  60  on  the  29th  of  the  same 
monlh.  The  superstructure  was  completed  to  a  height  of  6  feet  above  datum,  and 
the  requisite  quantity  of  stone  ballast  was  placed  in  the  work. 

An  attempt  was  made  by  the  contractors  to  sink  the  above-mentioned  cribs  together^ 
atid  with  a  view  to  this  purpose,  the^  were  connected  at  top  by  timbers  bolted  to  the 
sides.  They  were  towed  from  the  Mdwaukee  Biver  to  the  breakwater  together,  and 
placed  in  proper  position  for  sinking. 

The  weather  was  favorable  fbr  the  purpose,  and  about  20  men  were  at  work  upon 
the  connected  cribs,  adjusting  the  stone  ballast  used  for  settling  them  down  upon 
the  foundation.  When  about  15  cords  of  stone  had  been  transferred  to  the  temporary 
decking  of  the  cribs,  it  was  discovered  that  the  connecting  timbers  were  bearing  upon 
one  of  the  large  scows;  the  scow  was  suddenly  released  by  the  insertion  of  a  weoge, 
and  the  orib  immediately  toppled  over,  and  discharged  the  partial  deck-load  of  stone, 
aeriously  imperiling  the  workmen,  all  of  whom,  however,  escaped  without  serious 
injury.  This  incident  is  mentioned  for  the  reason  of  its  having  led  to  the  considera- 
tion of  a  method  for  sinking  cribs  of  100  or  more  feet  in  length,  whereby  a  counter- 
poise to  the  deck-load  can  be  used.  In  the  future  extension  of  the  breakwater,  it  is 
proposed  to  use  cribs  of  100  feet  in  length,  the  berme  of  the  stone  foundation  to  be 
widened  on  the  inner  side,  and  raiscnl  to  a  height  of  4  feet  above  the  bottom  of  the 
cribs  when  placed  on  top  of  the  foundation  in  So  feet  of  water. 

By  your  direction,  I  drew  a  plan  of  crib  of  dimensions  100  feet  by  24  feet  by  22^  feet. 
The  counterpoise  of  stone  ballast  is  to  be  placed  upon  a  platform  of  boards  1  inch  in 
thickness,  fastened  npon  the  longitudinal  grillage  timbers,  in  four  of  the  pockets  of 
the  cribs.  In  each  of  these  pockets  about  S^  cords  of  stone  can  be  placed,  which  will 
assist  Id  balancing  the  crib  while  being  settled  into  position.  When  the  pockets  are 
Uled  with  stone  4t  is  probable  that  the  boards  will  be  crushed  and  the  stone  permit- 
ted to  pass  through  the  grillage. 

As  soon  as  practicable  after  the  cribs  59  and  60  were  completed,  soundings  were 
taken  on  cross-sectional  lines,  at  distances  of  about  7  feet  apart,  which  covered  the 
whole  area  of  the  foundations  of  cribs  sunk  under  the  contract  of  Messrs.  Herr  S&  Co., 
the  8pao«6  between  soundings  on  the  lines  being  2  feet.  The  leng^th  of  the  break- 
water la  now  3,300  linear  feet,  of  which  200  feet  requires  to  be  furnished  with  super- 
struotare. 

An  extensive  deposit  of  sand  has  been  made  in  the  northern  section  of  the  harbor. 
A  survey  of  the  accretions  which  have  formed  above  the  water-line,  together  with  a 
comparison  of  the  depths  of  water  which  prevailed  on  lines  common  to  the  surveys  of 
1883  and  1887,  shows  the  deposit  to  be  about  258,000  cubic  yards,  as  stated  in  special 
report  submitted  upon  this  subject  on  November  7,  1887.  The  anchorage  area  in  the 
harbor  has  not  yet  been  very  seriously  encroached  upon,  nor  is  inconvenience  from 
this  canse  to  be  immediatelv  apprehended.  If,  however,  there  should  be  no  diminu- 
tion in  the  volume  of  deposit,  the  area  will  be  appreciably  diminished  in  the  conrse 
Df  a  few  years.  The  authorities  of  the  city  of  Milwaukee  are  now  constructing  a 
tunnel  for  the  purpose  of  flushing  the  Milwaukee  River,  and  it  is  their  inten- 
tion to  take  the  water  from  the  northern  section  of  the  harbor  of  refuge ;  they  have 
ratablished  a  site  for  the  pumping  works  upon  the  accretions  already  formed  along 
the  shore. 

The  services  of  the  scow  Dunham  were  continued  as  a  light-ship  at  the  southern 
Bxtremity  of  the  breakwater  until  the  close  of  navigation  in  1887.    The  same  vessel 
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is  employed  for  the  parpose  during  the  present  season  of  navigation,  her  owner  beiug 
the  lowest  competitive  bidder  for  maintaining  the  light. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hbardino, 
Assistant  Enginttr. 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers f  U,  S.  Army. 


COMMRRCIAL  STATISTICS. 


The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis.  Amount  of  revenao  collected  from  customs  at  the  nearest  port  of 
entry  during  the  last  fiscal  year  is  $305,8*^.09. 


H  H  2. 

IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 
CONDITION  OP  WORK  JUNE  30,   1888. 

DoriDg  the  fiscal  year  ending  Jane  30, 1888,  the  contract  entered  into 
Septeml^r  29,  1880,  with  Hiero  B.  Herr  &  Co.,  for  catting  down  and 
rebailding  superstructure  over  the  outer  section  of  the  north  pier,  was 
completed  and  closed,  336  linear  feet  of  superstructure  having  been  re 
built. 

The  depth  of  water  between  the  piers  is  17  feet,  but  the  17-foot  chan- 
nel continues  to  deteriorate  in  width.  Dredging  is  needed  to  restore  the 
channel  to  18  feet. 

PROPOSED  APPLICATION  OP    PUNDS    AVAILABLE    AND  THOSE  ASKKD 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

There  are  no  funds  now  available  for  this  harbor. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1890,  are  to  be  ap- 
plied to  the  cutting  down  and  rebuilding  of  the  superstructure  over  the 
outer  section  of  the  south  pier ;  to  the  protection  of  this  work  by  guard 
piles  and  bulkhead  timbers  at  the  ends  of  the  piers ;  to  repair  the  pil« 
protection  to  the  stone  superstructure  of  the  inner  section  of  the  nortb 
pier,  and  to  dredge  oat  the  harbor  entrance  to  18  feet  below  low  water. 

This  harbor  is  the  second  in  importance  on  Lake  Michigan.  Theorig 
inai  project  is  completed,  and  it  is  probable  that  for  many  years  do 
work  beyond  maintenance  will  be  required.  The  superstructure  of  the 
piers  when  repaired  should  then,  to  lessen  the  cost  of  maintenance,  be 
made  permanent  by  building  it  of  stone  or  concrete.  The  superstroct 
ure  of  the  inner  section  of  the  north  pier  of  this  harbor  is  now  of  stooe 
and  concrete,  and  is  satisfactory.  The  cost  of  stone  superstructure  is 
much  more  than  that  of  wood,  but  it  is  permanent,  and  it  is  hoped  tbit 
Congress  may  make  appropriations  suffieieatly  liberal  to  allow  tbf 
present  superstructure  to  be  replaced  now  with  permanent  work.  The 
estimates  below,  however,  are  based  on  wooden  superstructure.  For 
concrete  superstructure  this  estimate  should  bo  increased  $15,000  for  re- 
building the  outer  section  of  the  south  pier,  now  rotten. 
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Money  statement 

3uly  1,  liW7,  amoant  available $7,901.95 

AmoaDt  allotted  from  act  of  August  5, 1{^,  for  Milwaukee  Bay  and  Harbor  4, 737. 91 


12,639.86 
Jaly  1,1888,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,188 7 12,639.80 


Amo^ntapp^op^iatedbyact  of  August  11, 1838 10,000.00 

d)  required  for  completion  of  existing  project 12, 000. 00 

e  profitably  expended  in  fiscal  vear  en£nff  June  30, 1890  12, 000. 00 
piiance  with  requirements  of  sections  2  of  river  and 


{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscfl ' 
Submitted  in  compliance  with  requirements 
harbor  act«  of  1866  and  1867. 


report  of  mr.  w.  h.  heardinq,  assistant  rnqineer. 

United  States  Engineer  Office, 

Mihoaukw,  W%9,y  June  30,  1888. 

Sir  :  The  following  report  upon  the  improvement  of  Milwaukee  Harbor,  Wis.,  is 
respeotfally  submitted: 

Under  the  contract  of  Messrs.  Hiero  B.  Herr  &,  Co.,  of  date  September  29,  1886,  for 
cutting  down  and  rebuilding  the  superstructure  of  the  outer  section  of  the  north  pier 
of  this  harbor,  in  length  600  feet,  about  270  running  feet  of  the  section  had  been 
rebuilt  at  the  commencement  of  the  fiscal  year  closing  this  date. 

The  whole  of  the  work  (which  is  bv  actual  measurement  606  feet  in  length)  was 
completed  on  the  24th  dav  of  September,  in  a  very  substantial  manner,  to  a  height 
of  7  feet  above  datum,  including  also  the  driving  of  ninety  protection  piles.  Thirty 
of  theae  piles  were  used  at  the  pier-head,  and  sixty  were  driven  and  secured  by  screw- 
bolte  to  the  channel-face  of  the  new  superstructure,  aud  capped  with  oak  timber  12 
inches  square. 

Forty  of  the  old  piles  were  taken  out  and  removed  from  the  face  of  the  pier. 

The  trestle-work  for  canving  the  footwalk  from  the  light-house  crib  to  the  beacon 
light,  at  theextremity  of  the  pier,  has  been  rebuilt  under  the  direction  of  the  Light- 
^nse  Department. 

On  the  26th  of  last  month  I  took  soundings  in  the  channel,  a  plat  of  which  has  been 
submitted. 

The  depth  of  water  has  diminishd  somewhat,  and  the  deepest  section  of  the  channel 
has  become  narrower  through  the  deposit  of  sediment  within  the  past  year.  Reports 
of  an  insufficient  depth  of  water  in  the  channel  have  been  made,  but  which  seem  to 
have  been  somewhat  exaggerated,  as  it  is  yet  practicable  for  vessels  having  a  draught 
of  16|  feet  of  water  to  enter  the  harbor  in  moderate  weather. 

No  diedffin^  has  been  done  by  the  United  States  Oovemment  at  this  harbor  since 
1880,  and  m  view  of  the  increase  in  the  size  of  vessels  of  recent  build,  it  would  benefit 
navigation  if  the  chaunel  were  dredged  to  the  depth  of  18  feet,  and  to  a  width  of  200 
feet.    This  wonld  involve  the  removal  of  about  30,000  cubic  yards  of  material. 

The  saperstmcture  of  the  outer  section  of  the  south  pier,  600  feet  in  length,  built 
in  187 1  and  1872,  needs  to  be  renewed,  and  repairs  are  necessary  at  the  west  ends  of 
both  the  north  and  south  piers.    The  pile  protection  to  the  stone  superstructure  of 
the  inner  section  of  the  north  pier  needs  renewal. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hearding, 
AB^tant  Engineer, 

Capt.  W.  L.  Marshall. 

CcrpM  of  Engineers^  U,  S.  A, 
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COMMSRCIAL   STATISTICS. 


The  following  eztraict,  taken  from  the  annual  report  of  the  secretary  of  oomraerce 
for  the  fiscal  year  ending  April  2, 1886,  shows  receipts,  shipments,  and  mannfactnroiof 
some  of  the  leading  articles  of  commerce  at  the  harbor  and  city  of  Mllwaokee  dming 
the  year : 


Artiolea. 

Qoanti^and 
valoe. 

Artklea. 

1 

Qoaatttyaad 
valM. 

Sectiiptt. 

Barley: 

6.778»883 
2,647,987 
1.283.482 
'7.888,744 
19.808,440 

724.694 
11^885 
821.080 
918,688 
120,878 
1,658,856 

1,214,848 

8,962,685 

84,296 

870,868 

658,048 

460.108 

1.781.824 

299,119,000 

69.820.000 

1,648,078 

ifftH iTOi»b«i* 

3,80S,IM 

Bosbeb 

MUl-atoA: 

Keoeipte tona.. 

Sbtpmente do.... 

Oata.  reoeipta baahela.. 

Plr-lran tone.. 

Beer  iiuuiafaotared barrels. . 

Batter poanda.. 

Cheeae do.... 

187,  Ml 

Coal: 

By  lake tona.. 

PotatMa- 

Becetved boahela.. 

Shipped do.... 

SaltTreceiTed barrela.. 

Tobaooa  Wiaoonain . . .poonda. . 

Tan-back oorda.. 

Tallow .poonda.. 

Wbeat baahela.. 

Bar-iron tona.. 

Naila ke(5B.. 

Pig-iron tona.. 

Maok.bar do.... 

Beoeipta  of  oflEUse  of  inftenuil. 

ByraU do.... 

Corn baahela.. 

?i2r^:::::::;:;:::?1Sl3IS;: 

Floor: 

Manofao^iired  in  Mllwao- 
kee...!?. barrela.. 

Total  reoeipta do.... 

Fire-wood oorda.. 

Hidea nomber.. 

Hoga: 

Beoeived do.... 

25II* 

461,  le 
12.  mm 

1,741,<l7 
8S.8I5.2S19 

Packed do... 

Hops  need  by  brewera  . .  ponoda . . 
Lamber feet,B.M.. 

Poet^fflce,  money-Older   boal- 
neaa 

8S86,l£.a 

$5,214,54131 

8840. 837.  UIM 

88,521,1J1« 

Shinfflea 

Bankdepoalta      

Cedar  poata nomber.. 

The  total  number  of  Tessels  owned  and  registered  at  the  port  of  Milwankee  is  13i, 
having  an  aggregate  tonnage  of  39,236.45,  cnstom-hoase  measurement. 


Graft 

Nomber. 

Tmm^ 

8teamfini, ..x... .    . 

86 

76 

19 

1 

Tag-boata 

8team-Aoow 

IB.^ 

Total 

182 

88,S8tf 

Yalns. 

Sailing  Tcssels,  15.253.64  tons,  at|25 |381,341.fld 

Steam-vessels,  23,982.81  tons,  at  $60 1,439,968.60 

Total  value  vessel  property 1,821,309.66 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is  M- 
wankee,  Wis.    Amount  of  revenue  collected  at  this  port  of  entry,  $3O6,8S^09. 

The  arrivals  and  departures  at  this  port  of  entry  during  the  fiscal  year  as  givon  If 
the  collector  were  as  follows : 


Description. 

Arrivala. 

Dapartorei. 

Nomber. 

Tonnage. 

liTomber. 

Toa«^ 

Steamers 

2,803 
2,594 

1,872,974 
487,819 

2.817 
2,408 

^as 

Sail-yessela 

Total 

5,197 

2,880,793 

^023 

xm.m 
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• 

HH3. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

CONDITION  OP  WORK  JUNE  30,  1888. 

Daring  the  past  fiscal  year  no  work  was  done  on  account  of  lack  of 
foods.  The  harbor  has  deteriorated  in  depth  to  12^  feet  in  the  channel, 
and  is  in  nrgent  need  of  relief  by  dredging.  The  funds  appropriated 
from  year  to  year  have  been  less  than  necessary  for  maintaining  the 
existing  work  and  channel,  so  that  no  progress  towards  completing  the 
project  has  been  made  for  several  years. 

PROPOSED  APPLICATION  OF  FUNDS  ASKED    FOR    THE    FISCAL    YEAR 
ENDING  JUNE  30,  1890. 

It  is  proposed  to  expend  these  fands  in  dredging  the  16-foot  channel 
to  150  feet  in  width  and  to  extending  the  south  pier  towards  completion. 
The  project  for  extending  the  south  pier  is  contained  in  the  Beport  of 
the  Chief  of  Engineers  for  1883. 

The  work  is  necessary  for  arresting  the  drift  of  sand  into  the  harbor 
and  to  redace  the  funnel-shaped  entrance,  to  prevent  disturbance  within 
the  harbor  by  waves  entering  the  present  wide  month.  The  work  of 
dredging  is  now  necessary,  and  should  be  done  at  the  earliest  practicable 
moment. 

Money  statement 

July  l,l887,amoant  ayailable $774.04 

July  1, 1888,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 174.56 

July  1, 1888,  balance  available 599.48 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 10,599.48 

r  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1890    15, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud 
I     harbor  acts  of  1866  and  1867. 


COMlnERCIAL  STATISTICS. 

In  their  memorial  to  the  Senate  and  House  of  Representatives  of  the  United  States 
the  merchants,  manufacturers,  shippers,  and  other  business  men  of  the  city  of  Bacine 
state iM  follows:  ''The  total  value  of  the  freight  received  by  lake  in  the  past  year  is 
not  less  than  $2,200,000." 

"  The  capital  invested  in  the  various  manufacturinff  enterprises  occupying  or  touch- 
ing the  dock-lines  on  the  river  represents  many  millions  of  dollars.*'  The  value  of 
coal  received  was  $328,500.  Of  lumber  received  by  one  firm,  $300,000.  The  Case 
Thrashing  Machine  Company  alone  does  a  business  of  $3,000,000  per  annum,  and  ship 
largely  by  lake.  Many  large  manufacturers  of  wagons,  carriages,  hardware,  fnmi- 
tnre,  boats,  etc.,  are  shippers  by  lake. 

The  nearest  coUection  district  is  Milwaukee,  Wis. 

The  nearest  port  of  entry  is  Milwaukee,  Wis. 

Amount  of  revenue  collected  at  the  nearest  port  of  entry  $305,828.09. 
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The  arrivalsr  and  departures  of  vessels  at  this  harbor  daring  the  past  fiscal 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 

year,  18 

Description. 

Arrivsls. 

DepartQMS. 

Number. 

ToDoage. 

Komber. 

TeoBsee. 

SteMsers 

687 
388 

383.790 
49.4T0 

587 
888 

88(710 

Sailing  vessels 

47,  (14 

Total 

975 

432,200 

973 

49QtaM 

HH4. 

IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 
CONDITION  OF  WORK  JUNE  30,  188S. 

The  piers  of  this  harbor  are  in  fair  condition,  except  short  sections  of 
superstructure  built  in  1872-74,  which  are  now  rotten  and  require  re- 
newal. Within  the  shore-line  at  the  north  pier  60  feet  of  superstmctiire 
were  carried  away  by  storms  during  the  winter  of  1885-'80,  the  removal 
of  which  has  caused  erosion  to  a  damaging  extent  ujwn  the  shore  line 
of  the  basin  near  the  pier. 

The  sand  is  piled  up  against  the  north  pier  for  900  feet  beyond  the 
original  shore-line,  and  great  quantities  of  it  are  annually  blown  over 
the  pier  into  the  channel-way  from  these  accretions. 

In  1876-'77  this  harbor  was  deepened  to  15  feet  in  depth,  but  the  ap- 
propriations made  have  been  continually  much  less  than  the  engineer's 
estimates,  and  consequently  insufficient  for  the  maintenance  of  tbe 
piers  and  channel-depth. 

At  the  close  of  the  last  fiscal  year  the  channel-depth  had  deteriorated 
to  lOJ  feet  at  low  water.  During  the  past  fiscal  year  49  white  oak 
piles  were  driven  along  the  channel  face  of  the  inner  section  of  the 
south  pier,  and  7,272  cubic  yards  of  sand  excavated  from  the  chaoDe), 
restoring  the  depth  over  a  channel-width  of  40  feet  to  14  feet  in  depth ; 
but  this  has  again  deteriorated,  until  at  the  close  of  the  fiscal  year  Jane 
30, 1888,  there  is  an  available  channel  only  12 J  feet  in  depth. 

The  channel  is  in  urgent  need  of  dredging. 

PROPOSED  APPLICATION  OF  FUNDS  NOW  AVAILABLE  AND  ASKBD  FOB 
THE  FISCAL  TEAR  ENDING  JUNE  30,  1890. 

These  funds  are  to  be  used  in  restoring  the  harbor  to  15  feet  availa- 
ble depth  of  navigation,  renewing  the  superstracture  built  in  1872-'74, 
and  to  extending  the  south  pier  towards  completion.  The  pier  exten 
sion  is  not  urgent,  but  $8,000  is  imperatively  needed  to  restore  the 
channel  to  its  proper  and  former  depth,  and  is  the  least  amount  that 
will  be  effective. 

Money  statement. 

July  1,  1887,  amoont  available 1^,547,17 

July  1,  1888,  amouDt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 4,747.« 

July  1,  1888,  balance  available 799l93 

Amount  appropriated  by  act  of  August  11,  1888 7,500.W 

Amount  available  for  fiscal  year  ending  June  30,  1889 8, 299L9S 
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r AmoDiit  (estimated)  required  for  complotiou  of  existing  project |33, 500. 00 

I  Amonnt  Uiat  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890    15, 000.  OQ 
Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
I    harbor  acts  of  lbl66  and  18G7. 


COMMERCIAL  STATISTICS. 

Inquiry  was  made  from  this  office  in  relation  to  the  amount  of  business  transacted 
at  Kenosha  during  the  past  year.  In  reply  to  which  it  was  stated  that  a  committee 
had  been  appointed  by  tbe  Business  Men's  Club  to  report  upon  the  same,  and  that 
the  said  committee  estimated  the  total  value  of  the  busmess  of  the  city  at  |30, 000,000. 
A  further  request  was  made  of  Henry  Williams,  esq.,  mayor  of  the  city^  asking  him 
if  it  should  be  practicable  to  furnish  a  statement  of  some  of  the  principal  items  of 
business.  In  reply  to  which  Mr.  Williams  states  as  follows :  *'  I  have  been  in  consul- 
tation with  the  leading  men  of  the  Business  Men's  Club,  relative  to  the  figures  of 
business  and  commerce  of  Kenosha,  and  they  say  that  while  the  figures  given  may 
appear  la^e,  they  think  that  the  business  of  Kenosha  warrants  the  estimate  given, 
and  decline  to  consent  to  a  reduction." 

Tlie  improvements  which  are  at  present  being  made  in  the  buildings  and  factories  of 
Eencnha  are  evidence  of  its  increasing  prosperity  and  trade. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry, 
1305,628.09. 

The  arrivals  and  departures  of  vessels  at  this  harbor  during  the  past  fiscal  year,  as 
given  by  the  collector  of  the  port  of  Milwaukee,  were  as  follows : 


Description. 

Arrivals. 

Departnres. 

Nambcr. 

Tonnage. 

Number. 

Tonnftj^e. 

StMinen 

74 
146 

7,333 
10.880 

73 
145 

7,711 

SaU-TwseU a 

10,005 

TotAl , 

220 

• 

27,213 

218 

27,016 



HH  5. 

IMPBOVEMENT  OF  WAUKEGAN  HAKBOR,  ILLINOIS. 

CONDITION  OF  WOEK  JUNE  30,  1888. 

Work  at  this  harbor  daring  the  past  fiscal  year  has  been  executed 
by  the  method  of  hired  labor  and  the  purchase  of  materials  in  the  open 
market,  this  method  bein^  most  economical  and  advantageous  to  the 
United  States. 

Daring  the  fiscal  year  ending  Jane  30, 1888,  71  linear  feet  of  the 
soath  pier  has  been  completed  and  ballast  added  to  the  piers  to  replace 
the  filling  washed  oat  by  stornas ;  257  piles  were  also  purchased  for  the 
advancement,  without  delay,  of  the  south  pier  as  soon  as  funds  are 
made  available  by  further  appropriations. 

The  reports  of  Assistant  Engineer  W.  H.  Hearding,  in  local  charge  of 
the  work,  herewith,  give  all  details  concerning  the  annual  progress. 

The  north  pier  now  reaches  to  the  12-foot  curve,  as  it  existed  in  1879, 
bat  the  advance  of  the  foreshore  is  very  rapid,  and  the  piers  will  have 
to  be  materially  increased  in  length  in  the  near  future. 

The  work  is  not  yet  far  enough  advanced  to  be  of  material  benefit  to 
the  commerce  of  the  place,  although  it  is  used  to  a  slight  degree  for 
light-draught  boats. 
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The  harbor  is  being  created  upon  an  exposed  coast,  in  shallow  water, 
remote  from  shelter,  which  makes  its  construction  difficult  and  expen- 
sive. 

For  the  sake  of  economy  the  appropriations  for  this  work  should  at 
least  be  made  sufficient  to  complete  it  to  the  degree  that  it  may  be 
utilized  before  the  piers  are  rotten  and  require  renewal  above  tk 
water-line« 

An  appropriation  of  $30,000  will  allow  the  completion  of  botti  ^fim 
to  the  12-foot  contour,  as  it  existed  in  1879,  and  sufficient  dredging  be- 
yond the  old  shore-line  and  within  the  harbor  to  admit  of  its  use  totk 
extent  at  present  demanded  by  the  interests  of  the  place. 

The  proposed  "  interior  basin  ^  is  to  be  dredged  entirely  within  the 
shore-line,  now  above  high-water  mark.  The  above  estimate  i&  to 
dredge  that  part  of  the  harbor  only  which  lies  outside  the  shore-line  of 
1879. 

PROPOSED    APPLICATION   OF  FUNDS  ASKED   FOR    THE   FISCAL  TBAE 
ENDING  JUNE  30,  1890. 

The  funds  now  available  are  sufficient  only  for  watchman  and  ous- 
tingent  expenses  and  maintenance,  or  to  repair  possible  minor  damage 
from  unforeseen  causes. 

The  funds  asked  for  the  fiscal  year  ending  June  30, 1890,  are  to  be 
used  in  the  completion  of  the  piers  and  in  dredging  the  entrance  and  ap()^ 
tion  of  the  outer  basin,  to  serve  as  a  harbor  during  the  construction  of  die 
inner  basin,  and  in  dredging  and  revetting  the  passage  from  the  oat^ 
to  the  inner  basin. 

The  prospective  commercial  importance  of  tbe  harbor  is  treated  id 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1882,  page  2165. 

The  object  to  be  attained  by  the  construction  of  this  harbor  and  tbe 
desires  of  the  citizens  in  reference  to  it  are  stated  in  the  Report  of  the 
Chief  of  Engineers  for  1880,  pages  1940-1947. 

At  present  there  is  but  little  transportation  to  and  fro  by  water,  tbe 
boats  being  usually  compelled  to  land  at  an  open  pier-head. 

Traffic  by  water  is  almost  confiued  to  the  lumber  trade*  The  pier  at 
which  boats  landed  having  been  rendered  useless  by  partial  dest^i^ 
tion,  vessels  of  sufficiently  light  draught  have  used  the  incompM 
harbor  to  a  limited  extent. 

Money  statement, 

Jaly  1, 1887y  amount  available |9,3]&U 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 9,0llS 

July  1, 1888,  balance  available    8149 

Amount  appropriated  by  act  of  August  11, 1888 25,MMi 

Amount  available  for  fiscal  year  ending  June  30, 1889 2S»87iSI 

{Amount  (estimated)  required  for  completion  of  existing  project 46,  Wl^ 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    35,       " 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  w.  ii.  hearding,  assistant  engineer. 

United  States  Engineer  Ofucb, 

Milioaukee,  JVU,,  Jinie3Q,lbA 
Sir:  The  following  report  upon  the  improvement  of  Waukegan  Harboir  is  i 
fnlly  submitted. 
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SolMeqaent  to  the  report  of  Jane  30, 1887,  an  extension  of  the  soath  pier  was  made 
of  pile-woric  of  71  feet  in  length,  comprising  sections  Nos.  12  and  13.  These  sections 
wereoompleted  daring  the  montn  of  July,  and  the  work  of  pile-driving  was  suspended, 
the  total  length  of  the  soath  pier  extension  in  1887,  being  167  feet.  Daring  Angast 
62,237  oords  of  stone  were  placed  in  and  aronnd  the  south  pier,  and  120,933  cords  were 
distributed  in  the  sections  of  the  north  pier.  The  total  quantity  of  stone  nsed  to 
supply  the  deficiency  of  that  material  caused  by  settlement,  both  inside  and  around 
the  outer  sides  of  the  north  pier,  was  241,935  cords.  Two  handred  and  fifty-seven 
white  oak  piles  have  been  purchased  from  the  lowest  of  four  competitive  bidders,  for 
the  extension  of  the  soath  pier,  with  the  available  fnnds  remaining  from  the  appro- 
priation of  Augusts,  1886,  at  a  cost  of  22  cents  per  linear  foot,  delivered  on  the  beach 
in  front  of  the  harbor. 

The  deposit  of  sand  inside  the  harbor  has  increased  considerably  within  the  past 
year,  and  the  beach  outside  the  east  arm  is  fully  90  feet  in  width. 
Very  respectfully,  your  obedient  servant, 

W.  H.  HSARDINO, 

Assistant  Engineer. 
Capi.  W.  L.  Mabshall, 

Ccrp9  of  Engineers,  U,  8,  Armg, 


COMMBROIAL  STATISTICS. 


A  summary  of  the  business  of  the  city  of  Waukegan  for  the  past  fiscal  year  is 
famished  by  H.  C.  Hutchinson,  esq.,  mayor,  as  follows: 

Lumber,  hard- wood  feet,  B.  M . .       750, 000 

Wool pounds..        450,000 


BmiiMMof  tbetown $3,113,000 

Imports,  vftloe $1,020,000 

KxperU, value $818,000 

Coal  reoeired  and  need tons..  9,990 

Taii>bark oords..  570 

Lnmber, pine feet,  B.M..    6,875,000 


Effcs  received dozen..  120,000 

Freight  by  railroad tons..  120.000 

Freight  shipped do...  147.000 

Brick  mannfactared 0^500,000 


The  nearest  oolleciion  district  is  Chicago,  III.  The  nearest  port  of  entry  is  Chicago, 
IlL  Amount  of  revenoe  collected  at  the  nearest  port  of  entry,  $4,850,697.14.  Arrivals 
of  vessela,  54 ;  departures,  54. 


HH  6. 

IMPBOVBBCENT  OP  THE  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

Daring  the  fiscal  year  ending  June  30, 1888,  work  on  the  Fox  and 
Wiseonsin  rivers,  nnder  the  river  and  harbor  act  of  Angast  5, 1886,  has 
been  done  as  follows : 

ON  THE  WISCONSIN  RIVER. 

The  report  of  the  Board  of  Engineers  for  Fortifications  and  River  and 
Harbor  Works,  to  which  the  subject  of  the  imprqyement  of  the  Wiscon- 
sin Biver  had  been  referred  by  the  Engineer  Department,  was  submitted 
to  the  Chief  of  Engineers  and  to  Congress,  and  published  in  House  Ex. 
Doc  No.  65,  Forty-ninth  Congress,  second  session. 

The  conclusions  of  the  Board  were  adverse  to  the  method  of  improve- 
ment by  wing-dams,  and  they  recommended  that  no  more  work  be  done 
on  the  wing-dams  in  the  bed  of  the  river  directed  to  securing  an  open- 
river  channel.  No  work  was  therefore  done  on  this  river,  or  is  contem- 
plated in  the  future. 

ON  THE  POX  RIVER. 

upper  Fox.— The  necessary  work  was  done  for  maintaining  the  navi- 
gation of  the  river  from  Portage  to  Lake  Winnebago,  including  the 
repairs  to  locks  and  dams  and  the  maintenance  of  e:(iating  depth  of 
navigation  by  dredging* 
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One  handled  and  sixty  one  thousand  seven  hundred  and  forty-seren 
cubic  yards  of  material  was  dredged  from  the  btirs  on  the  Upper  Fox 
to  maintain  navigation  and  minor  repairs  to  mechanical  stractnres 
were  made  where  needed,  as  specified  in  detail  in  the  report  of  Assistant 
Engineer  0.  A.  Fuller,  hereto  appended. 

Lower  Jba?.— The  work  in  progress  at  the  close  of  the  last  fiscal  year 
at  Neenah  and  Menasha,  in  accordance  with  the  recommendations  of 
the  Board  of  Engineers,  September  17, 1884,  approved  by  the  Secretary 
of  War  December  10, 1^81,  to  comply  with  the  provisions  attached  to 
the  river  and  harbor  acts  of  August  2,  1882,  and  July  5, 1884,  were 
completed  during  the  past  fiscal  year. 

The  dredging  to  remove  the  inequalities  in  the  rock-cut  in  Menasha 
Channel  was  completed,  and  a  dredged  cut  6.0  feet  in  depth  below  the 
crest  of  the  Menasha  Dam,  to  connect  the  rock-cut  with  deep  water  in 
Lake  Winnebago,  began  and  nearly  completed.  A  dredged  cut  was 
made  below  the  Menasha  Lock  to  connect  with  deep  water  in  Little 
Lake  Buttes  des  Morts.  Bowlders  were  removed  from  Grignon  JE^pids. 
Kaukauna  Fifth  Lock  and  Appleton  Third  Lock  were  thoroughly  reno- 
vated. Extensive  repairs  were  made  to  Eapid  Oroche  Lock,  and  new- 
gates  built  for  the  combined  locks  at  Little  Chute  where  other  repairs 
were  also  made.  In  all  03,148  cubic  yards  of  gravel  and  sand  were 
dredged  from  the  channels  on  the  Lower  Fox,  and  001  cords  of  stone 
and  bowlders  removed  firom  the  channel.  Minor  repairs  to  mechanical 
constructions  and  to  plant  were  also  made,  as  specified  in  detail  in  the 
appended  report  of  the  superintendent  of  the  works. 

Navigation  was  continued  during  the  season  of  1887  until  closed  by 
ice  November  25, 1887.  It  was  resumed  partially  April  10, 1888,  and 
wholly  June  3, 1888,  and  maintained  to  the  close  of  the  fiscal  year. 

Extraordinarily  low  water  again  characterized  the  season;  the  depth 
of  navigation  on  the  Upper  Fox  at  many  places  reached  to  only  2^  feet 
until  the  bars  could  bo  removed  by  dredging;  boats  drawing  5}  feet 
could  run  from  Green  Bay  to  Appleton  during  the  entire  season,  bat 
above  Appleton,  at  the  Grignon  flapids,  and  at  Menasha,  the  depth  of 
navigation  from  July  to  November  did  not  exceed  from  2 J  to  3  J  feet, 
due  to  the  mills  taking  from  the  pools  above  the  Appleton  and  Menasha 
dams  water  much  in  excess  of  the  discharge  of  the  Fox  !BivQr,thu8  re- 
ducing the  levels  of  Lake  Winnebago  and  Little  Lake  Buttes  des  M<Ktfi 
below  the  crest  of  the  dams. 

Navigation  was  practically  destroyed  at  Menasha  during  most  of  the 
season  by  this  practice. 

This  evil  is  continually  increasing,  but  a  suit  has  been  instituted  aa 
as  a  test  case  by  the  United  States  against  the  water-power  companies 
at  Neenah  and  Menasha  to  restrain  them  from  drawing  down  the  levels 
of  the  pools  below  the  crest  of  the  Menasha  Dam.  This  suit  was  in* 
stitnted  two  years  ago,  but  is  contested  and  still  drags ;  meanwhile 
navigation,  during  the  greater  part  of  each  season,  is  very  serion^ 
injured  by  these  practices  of  the  millers  and  manufacturers. 

All  expenditures  for  the  improvement  of  the  Fox  River  and  for  new 
works  have  been  made  from  the  appropriations  for  the  Fox  Biver  be- 
low Montello,  August  5, 1880. 

PBOPOSED  APPLIOATION  OF  FUNDS  AVAILABLE  FOB    BXPENDITUBKS 
DXTBINO  THE  FISCAL  YEAH  ENDINa  JUNE  30,  1889. 

The  balance  of  the  funds  available  and  on  hand  will  be  expendiid 
in  dredging  in  the  vicinity  of  the  Menasha  Oanal. 
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It  will  be  observed  that  the  balance  now  on  hand,  and  reported  in 
the  (inanoial  statement  herewith,  is  not  all  available  for  work  on  the  Fox 
River.  Of  the  amount  reported,  $860.01  is  a  balance  remaining  over 
from  an  appropriation  of  $25,000  made  in  the  special  act  of  March  3, 
1876,  "  to  aid  in  the  improvement  of  the  Fox  and  Wisconsin  rivers,  in 
the  State  of  Wisconsin,'' and  applicable  only  to  acquiring  lands  for  sites, 
and  to  pay  expenses  relating  to  flowage  of  lands,  etc. 

Ten  Uionsand  dollars  appropriated  by  the  river  and  harbor  act  ap- 
proved July  6, 1884,  to  be  used  for  "  maintaining  tlie  channel  between 
De  Pere  and  Green  Bay,''  and  $6,000  *<  or  so  much  thereof  as  may  be 
necessary,"  etc.,  appropriated  by  the  river  and  harbor  act  approved 
August  6, 1888,  for  a  levee  at  Portage ."  to  prevent  overflow  of  the  Wis- 
consin Eiver  into  the  Upper  Fox  Biver,  so  as  to  prevent  injury  to  the 
Grovemment  works  on  the  Fox  Eiver,"  in  all  $16,860.01,  is  not  available 
for  the  purpose  of  improving  Fox  River. 

Of  these  amounts  the  first  named  is  used  principally  for  the  legal  ex- 
penses connected  with  defending  the  suits  for  flowage  damages  against 
the  United  States  now  in  the  courts  of  Wisconsin. 

The  second  is  retained  until  needed  to  restore  the  channel  between 
Green  Bay  and  De  Pere  whenever  it  will  have  deteriorated,  and  the 
third  amount  is  withheld  because  a  levee  at  Portage  has  never  yet  ap- 
peared necessary  "  to  prevent  injury  to  the  Government  works  on  the 
Fox  Eiver." 

The  recommendation  made  in  the  last  Annual  Eeport  of  the  Ohief  of 
Engineers  with  reference  to  the  two  last-mentioned  sums  is  repeated, 
i.  e.j  that  the  terms  of  the  acts  may  be  changed  so  that  these  sums  may 
be  expeqded  either  in  the  general  improvement  of  the  Fox  Eiver,  or 
for  the  purposes  evidently  intended. 

A  levee  is  necessary  at  Portage  for  the  protection  of  the  interests  of 
the  Fox  Eiver  Valley,  and  a  deeper  channel  than  has  existed  is  neces- 
sary for  commerce  between  De  Pere  and  Green  Bay. 

PSOPOSBD  APPLICATION   OF    FUNDS  ASKED    FOB  THE    FISCAL  TEAR 
ENDING  JUNE  30,  1890. 

The  estimate  herewith  submitted  is  for  continuing  the  work  under  the 
project  contained  in  the  report  of  the  Board  of  Engineers,  dated  Sep- 
tember 17, 1884,  approved  by  the  Secretary  of  War  December  10, 1884  . 
(see  Eeport  of  the  Chief  of  Engineers,  XJ.  S.  Army,  for  1885,  pages  2041 
to  2046,  Inclusive),  as  further  modified  by  authority  of  the  Chief  of  En- 
gineers, upon  the  recommendation  of  the  Board  of  Engineers  for  Forti- 
fications and  for  Eiver  and  Harbor  Improvements,  May  14, 1886,  which 
project  as  modified  contemplates  the  rebuilding  of  the  Cedars  Lock,  the 
renovation  of  the  old  locks  as  they  require  it,  and  the  deepening  and 
widening  the  channel  of  the  Fox  Eiver  throughout  to  6  feet  depth  and 
100  leet  width,  without  reference  to  the  original  project. 

This  forms  part  of  the  original  project,  the  object  of  which  was  to 
secure  a  cheap  route  of  transportation  from  the  Mississippi  Eiver  to  the 
Great  Lakes  and  Atlantic  sea-board,  the  advantages  of  which  are  set 
forth  in  numerous  reports,  and  especially  in  the  report  of  Maj.  0.  K. 
Warren,  Corps  of  Engineers,  in  the  Eeport  of  the  Chief  of  Engineers 
for  1868,  page  367,  and  in  the  report  of  the  Select  Committee  on  Trans- 
portation Eoutes  to  the  Sea-board,  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers,  contained  in  House  Ex.  Doc.  No.  65,  Forty-ninth 
Congress,  second  session. 
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It  is  proposed  to  apply  fands  given  by  Congress  to  first  improve  tke 
navigation  of  the  river  by  deepening  and  widening  the  channels  throagh- 
ont,  by  rock  excavation  and  dredging,  to  the  fall  capacity  of  the  exist- 
ing locks,  in  order  that  the  fall  benefit  of  the  locks  already  bailt  will  be 
attained  and  remain  available. 

This  river  has  its  effect  npon  rates  on  all  freight  carried  to  points 
in  the  Fox  Eiver  Valley,  which  is  the  most  thickly  settted  portion  of 
the  interior  of  Wisconsin  and  an  important  mannfactoring  region;  all 
freights  daring  the  season  of  navigation,  and  pturticalarly  heavy  frei^te, 
are  rednced  to  near  the  price  of  water  carriage,  whether  carried  by  boat 
or  by  the  competing  railroads,  and  for  the  reason  that  it  is  a  regnlator 
of  frei^ts  it  is  of  snch  value  that  the  works  should  be  maintained  and 
the  navigation  improved  at  least  to  the  extent  contemplated  by  the  modi- 
fied project  of  1884. 

The  water  users,  however,  mast  be  restrained  and  prevented  from 
continning  their  encroachments  apon  the  right  of  the  pablic  to  the 
benefit  of  the  improved  navigation  of  the  Fox  Siver,  otherwise  all  past 
expenditures  are  rendered  valueless  and  future  expenditures  by  the 
united  States  folly. 

Money  statement 

July  1, 1887,  amonot  available $44,300.38 

Fuel  sold  to  offloers,  deposited  to  the  credit  of  appropriation 175. 00 

44.47S.2S 
Jnly  1, 1888,  amoant  expended  dnrlng  fiscal  year,  exelosiTe  of  liabilities 
outstanding  July  1, 1887 24,53S.67 

July  1, 1888,  balance  available .  19,939.61 

Amount  appropriated  by  act  of  August  11, 1888 lOO.OOQlOO 

Amount  available  for  fiscal  year  ending  June  30, 1889 119,939.61 

Amount  (estimated)  required  for  completion  of  existing  project,  Fox 

Biver 445,750.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200,000.00 
Submitted  fla  compliance  with  requirements  of  sections  2^  of  river  and 
harbor  acts  of  1866  and  1867. 


fox  rivjbr— report  of  mr.  c.  a.  fuller,  assistant  engixber. 

United  States  £nqinrrr  Office, 

JppleUm,  fPt».,  July  1, 1888. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  on  tiie 
improvement  of  the  Fox  River,  Wisconsin,  from  Portage  to  Green  Bay,  for  the  fisod 
year  ending  June  30, 1888 : 

Operations  during  the  year  were  confined  principally  to  renovating  the  old  Kia- 
kauna  Fifth  and  Appleton  Third  locks ;  to  completing  the  widening  and  deepening 
the  Neenah  outlet  of  Lake  Winnebago  by  dredging ;  to  removing  the  blasted  m- 
terlal  ^m  the  rook-cut  in  the  channel  of  the  Menasha  River,  and  to  dredging  a  diivei 
channel  from  Lake  Winnebago  to  the  head  of  the  rock-cut ;  to  deepeninj^  the  tkmoe^ 
of  the  river  by  dredging ;  to  making  repairs  of  boats  and  dredges  and  incideiital  re- 
pairs of  locks,  dams,  and  canal  banks. 

Navigation  was  continued  until  closed,  by  ice  on  the  25th  of  November.  It^is 
partially  resumed  on  the  16th  of  April,  and  wholly  so  on  the  3d  of  Jane,  and  mifi* 
tained  to  the  present  date. 

Boats  drawing  not  exceeding  5^  feet  of  water  could  run  during  the  whole  seam 
of  navigation  between  Green  Bay  and  Appleton.  From  Appleton  to  Lake  WhBMK 
bago,  owing  to  the  mills  drawing;  oflf  water  from  the  lake,  navigation  as  early^  asli* 
latter  part  of  Jnly  became  difflcuTt,  except  for  very  light  draught  boats.  Mid  in  AttgH* 
tliey  oould  carry  but  little  freight,  and  one  boat  was  withdrawn  from  that  pac#^ 
tUe  river,    From  that  time  tP  ffoy^i^bQ^  thQ  w^ter  if  as  ooift|i(oously  \owered  by  te 
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mills,  so  that  at  that  date  the  level  of  the  lake  was  2.60  feet  below  the  crest  of  the 
Menasha  Dam. 

Daring  the  low-water  season  there  was  bnt  2^  feet  of  water  on  some  of  the  bars  in 
the  Upper  Fox. 

The  following  outline  of  operations  at  each  point  between  Portiu^e  and  Green  Bay, 
under  separate  heads,  ^i^i  Operating  and  care  of  canals  and  other  works  of  navi- 
gation" and  '^  Improving  Fox  Biv^r,"  is  respectfully  submitted. 

OPKRATING  AND  CARS  OF  CANALS  AND  OTHER  WORKS  OF  NAYIQATION. 

De  Fare  Lock. — A  leak  through  the  bank  between  the  lock  and  the  head  of  the  canal 

was  filled  in  with  clay  and  puddled. 

Littie  Kaukauna  Look. — Two  new  diamond  blocks  were  framed,  placed,  and  bolted. 

Rapa  Crocke  Cmnal  jBanJ;.— Three  hundred  and  fifty  feet  in  len^h  of  the  left  bank 

above  the  head  of  the  lock  was  raised  and  strengthened,  and  the  right  bank  near 

the  look  was  raised. 

JRapid  Crodke  Dam,^A  washout  in  rear  of  the  left  abutment  was  filled  with  clay, 
and  mbble-stone  piled  in,  to  prevent  further  washing. 

Rapid  CrookeLoek. — Ice  was  out  away  from  the  gates  and  an  examination  made  of 
the  platform  and  miter-sills.  A  coffer-dam  of  clay,  14  feet  high  and  10  feet  wide  on 
top,  was  built  across  the  canal  above  the  lock  by  Dredge  No.  1.  A  coffer-dam  below 
the  lock  was  buHt  of  cribs  and  horses,  planked  and  backed  with  clay.  Owing  to 
excessive  bigh  water,  it  was  found  necessary  to  connect  this  cofier-dam  with  the  lock 
by  banks  140  feet  lon|^.  Eight  hundred  and  ninety  cubic  yards  of  clay  were  put  in 
these  banks,  and  60  Imear  feet  of  double  sheet-piling  were  placed  and  secured.  The 
pomp  and  engine  were  set  and  the  water  pumped  out. 

The  leak  under  the  upper  platform  was  stopped  and  the  platform  and  recesses  were 
newly  planked.  The  gates  were  repaired  and  the  valve  rods  shortened  and  reset. 
Two  new  cheek-pieces  were  >framed,  placed,  and  bolted  in  the  lower  miter-sill  and 
the  miter  sill  rebolted.  The  floor  of  the  lock  was  spiked  down  and  a  few  broken 
planks  were  removed  and  replaced  by  new  ones.  The  capstan  platforms  and  hand- 
rails were  repaired,  the  lock  cleaned  out,  and  the  pump  and  engine  removed. 

The  coffer-dams  were  taken  out  by  Dredge  No.  2,  and  the  lock  was  open  for  naviga- 
tion on  the  2d  of  June. 

There  were  purchased  and  expended  24,3G7  feet,  B.  M.,  of  pine  lumber,  364  linear 
feet  of  oak  stringers,  1,080  pounds  of  iron,  and  180  cubic  yards  of  clay. 

KavkaMMa  ISftk  Lock.-^A  low  coffer-dam  was  built  across  the  canal  above  the  lock, 
and  one  14  feet  high,  10  feet  wide,  on  top,  and  120  feet  long  was  put  in  by  Dredge  No. 
1.  The  pomp  and  engine  were  placed.  A  pit  was  blastedin  rock  to  lower  the  pump 
and  the  lock  was  pumped  out.  The  planks  were  stripped  from  the  walls  and  the 
coping  timbers,  posts,  and  girts  removed.  Six  hundred  and  eighty-seven  linear  feet 
of  girts  and  207  of  posts  were  framed  and  placed ;  7,248  superficial  feet  of  double  pine 
planning  was  placed  and  sniked,  and  new  coping  timbers  throughout  were  framed 
and  secured.  A  new  lower  hollow  quoin  was  put  in,  bolted,  and  backed  with  cement 
masonry.  Sixteen  boles  were  drilled  and  reamed,  and  the  upper  miter  sill  placed 
and  secured  with  wedge-bolts.  Twelve  anchor- bolts  were  placed  in  the  chamber- 
walls  and  a  stone  filling  put  in  between  the  top  coping  timbers.  The  upper  gates 
were  taken  apart,  new  neel-and- toe  posts  and  20  arms  were  framed  and  placed,  the 
irons  refitted,  and  the  gates  hung.  The  lower  miter-sill  was  rebolted ;  4  capstan  plat- 
forms were  framed  and  planked:  3  old  diamond  blocks  were  repaired  and  one  new 
one  fhimed,  placed,  and  secured ;  5  snubbing -posts  were  framed,  placed,  and  braced. 
The  lower  end  of  the  left  lower  wing-wall  was  relaid  and  steps  placed,  completing 
the  repairs.  The  pump  and  engine  were  removed  and  the  lock  cleaned  out.  The 
eoffer-oaros  were  taken  out  by  Dredge  No.  1,  and  the  dredge  moved  to  Rapid  Croohe. 
Daring  the  progress  of  the  work  large  quantities  of  ice  and  snow  were  removed  from 
the  look. 

There  were  purchased  and  expended  41,616  feet,  B.  M.,  of  pine  plank ;  13,182  feet,  B. 
M.,of  pine  timber;  40,472  feet,  B.  M.,of  oak  timber;  3,000  pounds  of  spikes;  65  car- 
riage bolts  and  waahers,  and  6  barrels  of  cement. 

Kaukauna  Fourth  Lock, — One  new  capstan  platform  was  built ;  the  loft  upper  gate 
repaired ;  hand-rails  put  on,  and  new  chains,  lugs,  and  turnbuckles  put  on  the  plat- 
form valves. 

Kaukauna  Third  Lock.— One  snubbing-post  was  framed  and  placed;  hand-rails 
were  repaired,  and  new  chains,  turnbuckles,  and  lugs  put  on  the  platform  valves. 

KauKawma  Second  Lock. — ^Two  arms  were  framed  and  placed  in  the  upper  gates ;  the 
hand-rails  were  repaired  on  all  the  gates ;  the  valve-rods  taken  off  and  shortened,  and 
iligbt  repairs  made  to  gate  hangings. 

KaukauMa  First  Look. — ^No  repairs  of  this  lock  were  required  during  the  year. 

KaMhaM94t  Canal  Banks, — During  the  extreme  high- water  of  April,  1888,  a  dangerous 
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break  ooonrred  in  the  levee  on  the  naht  bank  of  tbe  riyer  near  the  dam*  Aitoii 
force  was  at  onoe  put  on,  and  by  workine  day  and  night  it  was  dosed  in  foity-e^ 
hoars.  The  loTee  was  nuaed  1  foot  and  widened  10  feet.  Seven  hundred  fineer  tM  of 
the  right  canal  bank  from  the  first  look  was  raised  1  foot  with  elay  and  phab. 
Le^s  in  second,  third,  fourth,  and  fifth  levels  were  stopped  and  a  waaheot  intk 
waste- weir  near  the  fifth  lock  was  filled  in. 

Kaukauna  Dam.— The  right  abatment  that  was  in  a  danjrerons  eonditioa  was  le- 
built.  Coffer-dams  were  put  in,  pump  and  engine  set,  uie  old  abutment  puti; 
removed  and  14  cords  of  stone  taken  out  from  the  end  of  the  dam ;  291  lineal  feet  of 
pitched  face  stone  were  brouffht  from  the  stone-yard  at  Kaukauna  quarry;  49e&bic 
yards  of  cement  masonry  and  112  cubic  yards  of  dry  stone  wall  were  laid:  963  e&bie 
yards  of  clay  and  gravel  were  excavated  for  the  foundations,  and  113  cable  yards  of 
day  puddled  in  rear  of  the  abutment 

Repairs  were  made  to  the  sluice-way  in  the  dam,  which  i»  75  fiMt  hi'leiigQi,aod 
2  feet  10  inches  below  the  crest.  The  water  was  shut  off  by  flush-boards^  the  aprai 
removed,  and  a  timber  abutment  built  at  each  end ;  three  trestles  wereffeamed, jpiteol 
and  secured;  the  planking  around  the  trestles  and  abutments  relaid,  mdtMtra- 
tles  and  abutments  sheathed  with  2-iDch  oak  plank.  Planks  for  cloeioff  tbe  dma 
were  fitted ;  13-foot  walk  trestles  between  the  left  abutment  and  the  slo&e-way  vse 
framed,  placed,  and  secured,  and  the  foot- walk  laid,  completing  the  repairi. 

There  were  purchased  and  exi>ended  for  tbe  sluice-way  o80  pounds  of  dr{ft-bo!ti,S33 
pounds  of  screw-bolts.  1,005  pounds  of  round  iron,  58  pounds  of  nails,  2,347  feet,  fi.  IL, 
of  oak,  and  3,906  of  pine  lumber. 

For  the  abutment  296  pounds  of  drift-bolts,  222  feet,  B.  M.,  pine  plank,  1,890  ftet^B. 
M.,  of  pine  lumber,  and  4^  eords  of  wood. 

tittle  Chute  Combined  Xooibt.— Timber  for  four  new  gates,  engine,  pump,  and  toob 
were  loaded  on  a  scow  at  Appleton  and  poled  to  the  locks.  loe  was  removed  ftom  t^ 
si  to  of  the  lower  coffer-dam  and  from  the  valve  platfbrm.  The  middle  and  lower  gstes 
were  taken  out.  The  lower  and  upper  coffer-dams  were  built ;  two  pumps  and  eogoes 
set  and  the  locks  pumped  out.  Cheeks  were  cut  in  the  coping  for  gate-hangings:  oev 
middle  and  lower  gates  were  built,  ironed,  and  hung;  new  oneek  nieoeefor  the  low 
raiter-sill  were  filmed,  put  in,  and  bolted,  and  the  sill  rebolted ;  tnirteen  poets  vm 
framed  and  placed  under  the  middle  platform ;  six  capstan  platforms  built :  four  aoab- 
bing  posts  put  in ;  gate-spars  and  hand-rails  put  on,  and  new  chains  aoid  logs  pat  oq 
the  platform  valves ;  two  diamond-blocks  were  framed  and  placed  fbr  the  upper gita; 
200  cubic  yards  of  mud  were  removed  from  the  look  and  the  upper  one  cleaned.  Ihf 
pumps,  engines,  and  tools  were  removed  and  the  ooffer-dams  taken  out  by  DredceNo.S. 

lAttlB  Chute  Canal  Bank».—The  banks  in  the  second  and  third  levels  were  raisBdasd 
strengthened. 

There  were  purchased  and  expended  in  repairs  of  the  Little  Chute  CombtnedLoeb 
16,710  feet,  B.  M.,  of  white  oak  lumber,  15,536  feet,  B.  M.,  of  white  pine  lumber,  1,£S 
pounds  of  iron-gate  hangings,  407  pounds  of  round  iron,  2  kegs  ot  nails,  340  poasdi 
of  three-eighth  inch  valve-chains,  and  2  barrels  of  cement. 

Waste  Weir  Little  Chute^  third  {eveZ.— Portions  of  the  rear  wall  were  relaid  in 
and  the  canal  side  repointed.  • 

There  were  purchased  and  expended  5  barrels  of  cement. 

Little  Chute  />am.— Sink-holes  in  rear  of  the  left  abutment  were  filled  wl&  day  eA 
puddled. 

Little  Chute  Second  £ocJi;.— The  gate-straps  were  repaired,  ne w hand-rails  and  iMA 
put  on,  and  a  leak  below  the  lower  wing- wall  filled  with  26  cubic  yards  of  d^r. 

Cedars  XocK;.— Two  guiding-cribs  to  mark  the  dredged  channel  below  the  lo^' 
framed,  placed,  and  filled  with  stone. 

Cedars  Dam.— Sink-holes  near  the  left  abutment  were  filled  with  elay  and  w^ 
died. 

Jppleton  Lower  Dam, — The  backing  was  repaired  by  putting  in  a  quantity  oilnA 
and  placing  1,135  cubic  yards  of  clay  and  gravel. 

Amaleton  Fourth  Look. — The  head  of  the  lock  and  the  recess  walls  were  raloed  vitk 
planks,  backed  with  clay  during  the  extreme  high  water,  and  the  tops  of  Uie  v^ 
gates  planked. 

Jppleton  Canalf  fourth  level. — The  left  bank  from  the  dam  to  the*fourth  loek 
raised  1  foot  and  strengthened. 

Jppleton  Third  XocA;.— Coffer-dams  were  put  in  by  Dredge  No.  2.  A  pit  for  a  «^ 
trifugal  pump,  2  foet  in  depth,  was  excavated  in  the  rock,  and  a  drainage  dBek 
blasted  out.  A  pump  and  engine  were  set ;  the  water  pumped  out  and  kept  sa.  ii* 
and  snow  were  removed.  Twenty-one  cubic  jy^ards  of  clay  were  removed  ttoa  t* 
rear  of  the  side  walls.  Ther  old  masonry  in  the  head  walls  was  taken  out  and  ^ 
walls  rebuilt  with  66  cubic  yards  of  cement  masonry  and  backed  with  9  cobfe;"^ 
of  clay,  puddled.  All  of  the  old  posts,  girts,  and  planks,  except  the  lower  girts, 
removed  from  the  walls  and  replaced  by  new.  Portions  of  the  old  stone  in  the 
ber  walls  were  removed,  and  1,171  cubic  yards  of  wall  laid  in  their  places ;  70 
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bolts  and  washers  were  pot  in ;  the  old  coping'timbers  were  removed,  new  ones  framed 
and  placed,  and  the  top  of  the  walls  betweei^  the  timbers  planked  with  3-inoh  pine 
plank ;  28,*)60  feet,  B.  M.,  of  donble  2-inch  pine  plank  was  framed,  placed,  and  spiked 
to  the  sides;  fonr^oapstan  platforms  were  rebnilt ;  ^vro  new  diamond-blocks  for  the 
apper  gates  were  placed  and  the  gates  hung ;  six  snubbing- posts  were  put  in  and 
braced^  and  the  g^ate-spars  were  made  and  attached ;  eight  antomatio  valves  were 
made  and  placed  in  the  chamber  walls;  240  lineal  feet  of  8-inch  by  10-inch  and  10- 
inch  by  12  inch  pine  was  bolted  to  the  rock  bottom  near  the  walls  with  thirty-six 
wed^bolts;  46  cubic  yards  of  cemenc  masonry  were  laid  above  the  upper  mlter-:sill 
and  m  place  of  the  loose  rock  excavated  near  the  chamber  walls ;  46  cabio  yiwds  of 
dry  stone  wall  was  laid  along  the  canal-bank  and  the  waste- weir;  2S0  cubic  yards  of 
clay  were  placed  In  the  rear  of  the  walls.  The  coping  at  the  head  of  look  was  dow- 
eled and  the  head  walls  pointed,  completing  the  repairs.  The  lock  was  cleaned  out,  the 
parop  and  engine  and  tools  removed  and  the  coffer-dams  taken  out  by  Dredge  No,  2. 

There  were  purchased  and  expended  43,357  feet,  B.  M.,  of  oak  lumber,  57,743  feel,  B. 
M.,  of  pine  lumber,  3,000  feet,  B.  M  ,  of  2^inch  pine  plank,  2,400  pounds  of  wrought- 
iron  spikes,  6,303  poouds  of  anchor-rods  and  washers,  60  carriage-bolts,  105  screw- 
bolts,  113  barrels  of  cement,  58  cords  of  wood,  and  30.800  pounds  of  bituminous  coal. 

Wast^  JFetr,  Appletan  Canal,  third  level, — The  masonry  wall  at  the  head  of  the  weir 
was  taken  down,  relaid  in  cement,  and  a  new  floor  put  in. 

Appleton  Second  XocA;.— Slight  repairs  were  made  to  the  walls. 

Appletyn  First  Lock.— A,  leak  in  the  embankment  near  the  head  of  the  lock  was 
stopped  with  puddled  clay. 

AppleUm  Upper  Dmi^ — ^Two  of  the  sluice  gates  that  had  been  damaged  by  ice  were 
repaired. 

meiiUuha  Lock.^-^\\^ili  repairs  were  made. 

Memaeha  Dam. — This  dam  having  settled  slightly,  the  crest  timber  was  removed, 
and  a  new  one  of  white  oak,  10  incnes  wide  and  5  inches  thkk,  was  ihimod,  placed, 
aod  seonred  by  drift-bolts  and  leveled  and  planed  to  the  required  height. 

There  were  purchased  and  expended  1,762  feet,  B.  M.,  of  oak  lumber  and  320  pounds 
ofdrift-boltfl. 

EmrekM  Lock. — One  hundred  and  thirty  rods  of  the  fence  around  the  Government 
property  was  repaired.  The  protection  cribs  of  the  gate-hangings  that  were  washed 
away  by  the  high  water  were  replaced  and  repaired;  gate-hangings  and  hand-rails 
were  repaired ;  3,895  feet,  B.  M.,  of  pine  boaras,  300  cedar  posts,  and  200  pounds  of 
nails  were  purchased,  and  expended  on  repairs  of  fence. 

Berlin  Lock.  —The  old  gates  from  White  River  Lock  were  repaired,  newly  planked, 
and  ironed.  The  gates  of  this  lock  were  taken  out  and  replaced  by  the  repaired  ones. 
Five  snubblng-posts  were  made  and  set,  and  the  walls  above  water,  including  the 
coping,  were  repointed. 

During  the  spring  flood  the  water  rose  to  a  height  of  2.70  feet  above  the  top  of  the  look- 
coping  and  one  lower  gate  was  unshipped;  the  band- rails  and  spars  of  the  upper  gates 
were  broken,  and  one  capstan  damaged.  The  gate  was  rehnng,  the  capstan  repaired, 
and  new  spars  and  hand-rails  put  on. 

Four  barrels  of  Portland  cement  were  purchased  and  expended  in  repointing  the 
walls. 

White  River  AocJfe.— The  old  gates  taken  from  Princeton  Look  were  repaired  and 
placed.  The  White  River  gates  were  taken  apart,  the  timbers  and  iron  loaded  on  a 
scow  and  poled  to  Berlin  Lock.  Throe  capstan  platforms,  fonr  snubbiog-poets,  four 
spars,  hand  rails,  and  water-ganges  were  made  and  placed.  Three  hundred  lineal  feet 
of  bank  between  the  head  of  the  lock  and  the  levee,  that  had  been  partly  washed  out, 
was  repaired. 

Princeton  ix>cfc.— Three  sets  of  capstan  timbers  and  six  snubbing-posts  were  framed 
and  placed.  Two  hundred  rods  along  the  bank  of  the  river  were  raised  and  strength- 
ened. 

Grand  Riv*r  Look. — No  repairs  were  required. 

Montello  Lock. — ^The  levee  between  the  lock  and  the  left  bank  of  the  river  was 
raised  and  strengthened. 

Oevernor  Bend  Dam. — Bolts  for  flush-boards,  stone,  lumber,  etc.,  were  purchased  at 
Portage,  and  with  tools  were  put  on  scows  and  transported  to  the  dam.  Klnsh-boanls 
were  put  on,  planks  frova  the  apron  removed,  and  the  hollow  space  filled  with  stone 
and  brush.  Two  rows  of  sheet- piling  were  driven,  the  timbers  of  the  apron  and  crib 
rebolted,  and  the  apron  recovered  with  4-inch  plank  well  spiked.  Large  bowlders 
were  picked  up  along  the  shore  and  dumped  below  the  dam.  The  scow  with  tools 
was  towed  back  to  Portage  Canal  by  the  tng-boat  Dekorra. 

There , were  purchased  and  expended  2,750  feet,  B.  M.,  of  pine  plank,  363  pounds  of 
drift-bolts,  200  ponndH  of  round  iron,  and  2  kegs  of  nails. 

Portage  Lock. — The  banks  wore  raised  and  the  lock  protected  from  overflow  by  high 
water  in  the  Wisconsin  River. 
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DREDOIKO. 

Dredge  No.  1  completed  dredging  oat  the  cut  100  feet  in  width  below  Meowha 
Lock,  removing  25,374  cabio  yards  of  soft  material,  and  then  moved  down  to  Griug- 
non  Rapids,  above  Appleton,  and  took  out  bowlders  and  loose  rock  from  the  ohanoM. 
The  dredge  was  then  towed  to  Kankaana  by  the  steam-launch  Genm^al  Meade,  and 
took  ont  3,820  cubic  yards  of  mud  from  the  fifth  level  of  the  canal,  placed  it  in  damp- 
scows  and  dami>ed  it  into  deep  water  in  the  river  below  the  fifth  lock. 

There  were  purchased  and  expended  88  cords  of  wood. 

Dredge  No,  4. — Worked  on  the  bars  in  the  channel  between  Berlin  and  Omro,  and 
removed  84,528  cubic  yards  of  sand.  Work  was  suspended  for  the  season  on  the24rh 
of  October,  when  the  dredge  was  towed  from  Omro  to  Berlin  Lock,  laid  up,  and  the 
crew  discharged. 

Dredge  No.  5.— Worked  down  from  Wilson's  Bar,  below  Grand  River  Lock,  to  the 
bar  above  White  River  Lock,  removing  from  the  channel  76,219  cubic  yards  of  sand 
and  clay.  Work  was  suspended  for  the  season,  the  dredge  dropped  to  Berlin  Lock. 
laid  up,  and  the  crew  discnarged. 

There  were  purchased  and  expended  as  fuel  for  Dredges  Nos.  4  and  5,  and  for  the 
tug-boat  Boacohel,  272  cords  of  wood  and  78,415  pounds  of  bituminous  <M>al. 

REPAIRS  OF  QUARTER  BOAT  NO.   Ig 

This  boat  was  repaired  at  Berlin  Look  and  towed  to  Eaukauna  Fifth  Lock  by  the 
tug-boat  Boaoohel  for  nse  of  men  employed  on  repairs  of  that  lock. 

Old  butting-beams  were  removed  and  replaced  by  new  ones,  decayed  beams  spliced, 
1.800  feet,  B.  M. ,  of  new  floor  laid,  and  the  roof  repaired.  New  sills  were  placed  under 
the  cabin ;  rotten  planks  in  the  rakes  removed  and  replaced  by  new,  and  the  rakes 
and  sides  calked ;  three  doors  and  five  window-frames  were  made  and  placed,  three 
doors  hung,  and  twelve  windows  reglazed.  The  boat  was  painted  inside  and  out, 
completing  the  repairs.  There  were  purchased  and  expended  5,100  feet,  B.  M.,  of 
white  pine  flooring,  500  pounds  of  building  pajier,  1  keg  of  nails,  238  pounds  of  whit« 
lead,  25  pounds  of  iron  paint,  .10  gallons  of  turpentine,  1  barrel  of  boiled  linseed- 
oil,  six  doors  and  trimmings,  and  1  barrel  of  pitch. 

IMPROVING  FOX  RIVER. 
% 

Menasha  Channel, — Dredge  No.  2  removed  3,791  cubic  yards  of  gravel  and  506  ooids 
of  blasted  material  from  the  rock  cut,  which  was  placed  on  dump-scows,  poled  to  the 
right  bank  of  the  river,  wheeled  out,  and  piled  upon  the  bank.  The  dredge  was  then 
moved  to  the  foot  of  the  cut,  and  removed  3,004  cubic  yards  of  gravel  and  81  cords  of 
stone  from  the  old  channel  between  the  rock  cut  and  the  head  of  the  canal,  and  then 
moved  to  the  head  of  the  cut  to  assist  Dredge  No.  3  in  dredging  a  direct  channel  to 
Lake  Winnebago. 

Dredge  No.  3,.  after  completing  the  work  at  the  head  of  the  Neenah  Outlet,  wis 
towed  to  the  Menasha  River  by  the  tug-boat  Dekorra,  and  after  removing  fh»m  the 
rock  cut  small  coamings  and  isolated  rocks  left  by  Dredge  No.  2,  commenced  dredging 
the  direct  channel  to  the  lake.  There  were  removed  3ri,392  cubic  yards  of  day  and 
hard  pan,  of  which  27,700  cubic  yards  were  placed  on  dump-scows,  towed  to  deep 
water  in  the  lake  by  the  tug-boat  Dakorra  and  dumped,  and  7,692  onbic  yards  placed 
on  a  dredge  bank  on  the  left  side  of  the  channel.  The  aredging  was  completed  Octo- 
ber 30.  The  width  of  the  channel  on  the  bottom  is  100  feet ;  at  the  water  enrface,  115 
feet,  and  its  minimum  depth  is  6.60  feet  below  the  level  of  the  crest  of  the  Menadu 
Dam.  The  width  of  rock  cut  at  bottom  is  84  feet,  and  ite  depth  not  less  than  6.14 
feet  below  the  level  of  the  crest  of  the  Menasha  Dam. 

Work  was  suspended  on  the  31st  of  October,  when  Dredge  No.  3  was  towed  to 
Appleton,  by  the  steam-launch  General  Meade^  where  she  was  temporarily  laid  up 
and  the  crew  discharged.  Dredge  No.  3,  owing  to  low  water,  could  not  get  Uironirb 
the  Menasha  Canal,  and  was  laid  up  above  the  dam  and  the  crew  discharged.  Work 
was  resumed  on  the  13th  of  June  by  Dredge  No.  2,  on  the  Menasha  Channel,  between 
the  foot  of  the  rock  cut  and  the  head  of  the  canaL  Two  thousand  eight  hbodrKl 
and  twenty-one  cubic  yards  of  gravel  and  14  cords  of  stone  were  removed,  placed  on 
scows,  poled  to  the  right  bank  of  the  river,  and  unloaded. 

There  were  purchased  and  received  for  use  by  Dredges  Nos.  2  and  3,  and  the  tog- 
boat  DekorrOf  215  cords  .of  wood,  23,955  pounds  of  bituminous  coal. 

Widening  the  head  of  the  Neenah  Ouilet  of  Lake  Winnebago, — ^Dredge  No.  3  removed 
1,950  cubic  yards  of  clay,  gravel,  and  bard  pan,  which  was  placed  on  scows,  towed  to 
deep  water  in  Lake  Winnebago  by  tbe  tug  boat  Dekorra^  and  dumped.  This  wotk 
was  completed  on  July  12,  and  the  plant  transferred  to  the  Menasha  Channel. 
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REPAIRS  OF  BOATS  AND  DREDGES. 

Dredge  No,  2.— The  dipper  was  removed,  takeu  to  Chicago,  repaired  and  returned; 
the  Bwinipiig  and  hoisting  engines,  crane,  turn-table,  dipper-handle,  and  boiler  were 
repaired. 

Dredge  No.  4. — A  new  galvanized  iron  ash-pan  was  pat  in ;  the  roof  new  canvased 
and  pointed ;  the  boom  and  dipper  repaired,  the  hull  calked  above  water,  and  the 
machinery  set  np  and  pat  in  working  order. 

Tua-hoai  ^o^oofre^— Eighty-five  linear  feet  of  new  fender  strake,  and  new  forward 
chocks  were  pat  on ;  3  fenders  made  and  foar  supports  pat  in ;  the  wheel-houses  were 
replanked ;  the  cabin  painted  inside  and  out ;  the  tin  roof  repaired  and  the  boiler 
patched ;  2  new  short  couplings  were  bored ;  a  new  ash-pan  was  put  in,  and  slight 
repairs  were  made  to  the  machinery. 

There  were  purchased  and  expended  260  yards  of  roofing  canvas,  and  60  lineal  feet 
of  iron  pipe. 

Steam-laundh  General  Meade, — The  boat  was  hauled  out,  old  planks  remoyed  from 
the  bottom,  replaced  by  new,  and  the  hull  calked.  New  guard  timbers  were  pat  in 
on  sides,  the  floor  was  relaid  with  new  plank,  and  the  boat  painted.  The  engine  was 
taken  to  a  machine^op,  repaired  and  replaced,  and  the  boat  laanched. 

SURVEYS. 

A  line  of  levels  was  run  from  Menasha  to  De  Pere,  and  bench-marks  were  established 
at  all  of  the  locks  and  dams  on  the  line. 

A  level  line  was  also  run  from  the  crest  of  the  Mena^a  Dam  to  that  of  the  dam  at 
Neenah  aod  return. 

A  survey  was  made  of  a  portion  of  the  first  level  of  the  Kaukauna  Canal  and  plans 
and  estimates  made  for  a  retainiiig-wall  along  its  lefb  bank. 

MISCELLANEOUS. 

The  steam-launch  Oeneral  Meade  was  employed  in  towing  dump-scows  for  Dredge 
No.  1,  in  towing  scow  loads  of  materials,  tools,  etc.,  for  works  in  progress  and  in  mak- 
ing inspection  trips. 

The  steamer  Henrietta  was  laid  up  at  Appteton,  Wis.,  on  the  20th  of  November,  1886, 
and  has  not  since  been  put  in  commission. 

Dredge  No.  1,  while  temporarily  laid  up  in  Rapid  Croche  Canal,  was  burnt  and  sunk 
on  the  n*ght  of  the  29th  of  April,  1888,  and  the  watchman  on  board  was  burnt  up  with 
It.  The  hx\X\  and  upper  works  were  entirely  destroyed  and  the  machinery  so  badly 
injured  that  but  little,  if  any,  of  it  can  be  used  again.  The  fire,  it  is  believed,  was 
accidental. 

The  old  crib  looks  have,  as  heretofore,  required  extensive  repairs  to  keep  them  in 
working  order,  and  will  continue  to  do  so  until  they  are  replaced  by  new  ones. 

The  following  work  is  required  to  be  done  to  complete  this  improvement :  To  re- 
place the  old  lower  dam  at  Appleton  by  a  new  one  ;  to  complete  the  excavation  of  a 
G-foot  channel  from  Lake  Winnebago  to  the  head  of  the  Menasha  Canal ;  to  lower  the 
bottom  of  the  Menasha  Canal  2  feet  by  dredging ;  to  construct  a  new  dam  in  place  of 
tbe  old  one  noar«£ureka  Lock;  to  deepen  the  river  channel  to  6  feet  at  low  water ;  to 
>ttrengthen  and  face  the  canal  banks,  and  to  build  dwellings  for  lock-tenders. 
Very  respectfully,  your  obedient  servant, 

C.  A.  Fuller, 
Aesietant  Engineer, 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  8,  A, 
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COMMERCIAL  STATISTICS. 

The  nearott  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entiy  is  Mil- 
waukee, Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the 
fiscal  year,  $^5,828.09. 

Total  number  of  locJcagea  in  year  at  De  Pere  Lock  and  Eureka  Lock,  the  hut  lockofsyttm 
on  Lower  Fox  and  Upper  Fox,  reepecHvely, 


Date. 


No.  of 

lockAgeeat 

Do  Fec« 

Lock. 
Lower  Fox. 


July,  1887 , 

AuKVMt.  Wft ... 
September.  1887 
October,  1887... 
KoTember,  1887 
December,  1887 
January,  1888 . . 
February,  1888. 

March,  1888 

April.  1888 

May,l«88 

Jane,  1888 

Total.... 


7« 
100 
131 
120 
50 
<•) 
(*) 
(•) 
(') 
20 
88 
132 


741 


Ko.of 
lookagMit 

Lodu 
Upper  FsL 


• 
M 
41 

m 
n 
n 

£ 
75 


^Closed. 


HH7. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  THE  FOX  AND  WISCON- 
SIN RIVERS,  WISCONSIN. 

The  expense  of  maintaining  the  existing  depth  of  navigation  tkroagfa- 
out  the  Fox  Biver  and  canals :  i'or  repairs  to  mechanical  coHstmctioos 
that  have  been  completed  ana  in  use,  bat  afterwards  iiyared  by  flood 
or  otherwise^  for  current  repairs  to  old  locks  and  dams,  and  for  lock- 
tenders'  services,  have  been  paid  from  the  indefinite  appropriation  Cot 
^<  operating  and  care  of  canals  and  other  works  of  navigation^"  provided 
by  section  4  of  the  river  and  harbor  act  approved  July  5, 1884. 

A  detailed  statement  of  the  expenditures  under  this  latter  appropiia- 
tion  accompanies  this  report. 

Under  the  indefinite  appropriation  fbr  the  ^'  operating  and  care  of 
canals  and  other  works  of  navigation,"  it  is  proposed  to  renew  the  woodai 
linings  of  two  of  the  old  timber  locks;  to  maintain  the  existing  deptb 
of  navigation  in  the  river  and  canals  by  dredging ;  to  keep  in  genenil 
repair  locks,  dams,  and  canal  banks,  and  pay  for  lock-tenders'  sario^ 
and  superintendence. 

Money  statement 

lOperating  and  care  of  canals  and  other  works  of  navigation  applied  to  Fox  River,  WisoenslB.) 

July  1,  1888)  amount  expended  during  fiscal  year $o2,S0i^ 

Jnly  I,  1888,  amount  covered  by  existing  contracts 52,204?? 

Amount  (estimated)  for  expenditure  in  fiscal  year  ending  June  30, 1889..    48,90(LOO 
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OPSSATIKO  ASD  CARE  OF  CANAJLS  AND  OTHEB  WORKS  OF  KAVIOATIOX  APPUKD  TO^ 
FOX  AND  WISCONSIN  RIYXES,  WISCONSIN :  SECTION  4,  RIVER  AND  HARBOR  ACT, 
JULY  5,   1884. 

DtUtiled  ataiemeiU  of  expenditure*  for  fiscal  year  ending  June  30, 1888,  with  itemized  state' 
mmt  4if  esDpenses  attached,  as  required  "by  the  above  act  of  July  b,  1884. 

General  repairs  of  looks  and  dams: 

Labor $220.58 

Materials,  transportation,  and  supplies • 515.94 

$736.52 

Bepairs  of  Sapid  Croche  Look :  ^ 

Labor  and  transportation 1,913.70 

Materials 489.22 

2,402.92 

Repairs  of  osnal  banks,  Ri^id  Croche : 

Labor 118.67 

Repairs  of  Kankanna,  fifth  lock: 

Labor  and  transportation ^ 3,925.63 

Materials  and  supplies 2,990.95 

6,916.68 

Repairs  of  Kankanna,  fourth  lock : 

Labor 59.28 

Materials 6.56 

65.84 

Repurs  of  Kaukanna,  third  lock : 

Labor 45.33 

Repairs  of  Kaukanna,  second  lock : 

Ubor 78.21 

Repairs  of  Kankftuna  Canal  banks : 

Labor  and  trao^ortation 840.50 

Materials. 78.35 

918.85 

Repairs  of  KMikauna  Dam  sluiceway: 

Labor  and  touisportation 412.73 

Materials 235.66 

Foel  for  steam-launch 17.54 

— ' '       665.93 

Repairs  of  right  abutment,  Kaukanna  Dam : 

Labor 1,963.98 

Materials,  supplies,  and  transportation 1,949.70 

255.72 

Repairs  of  canal  banks,  Little  Chute: 

Labor  and  transportation 270.00 

Materials 7.50 

277.50 

Repairs  of  Little  Chute  Dam : 

liabor 44.34 

Repairs  of  Little  Chute  Combined  Looks : 

Labor  and  transportation 2,501.66 

Materials  and  supplies 1,948.66 

4,450.32 

Repairs  of  Little  Chute  Second  Lock : 

^    Labor 38.25 

Repairs  of  Cedars  Lock  and  Dam : 

Labor  and  transportation 284.03 

Materials 108.02 

392.05 

Repairs  of  canal  bank,  Appleton,  fourth  level : 

Labor  and  transportation 262.23 

Repairs  of  Appleton  Fourth  Lock : 

Labor 4.00 

Repairs  of  Appleton  Third  Lock : 

Labor  and  transportation 5,554.70 

Materials  and  supplies 3.205.56 

-_  8,760.26 

Repairs  of  waste- weir.  Appleton,  third  level : 

Labor 1. .::...... 29.90 
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1880  REPORT  OF  THE  CHIEF  OF  ENGINEEBSy  U.  8.  ARMY. 

Repain  of  Appleton  canal  banks: 

Labor : I316L22 

Materials €aiO 

|38ia 

Repairs  of  Appleton  Lower  Dam : 

Labor 40L» 

Materials. 89.13 

430133 

Repairs  of  Appleton  Upi>er  Dam: 

Labor 21.« 

Repairs  of  Menasha  Dam : 

Labor 115.93 

Materials 94.46 

aflL39 

Repairs  of  Menasha  Look: 

Labor •711. 97 

Materials ^...        235.80 

9i7.n 

Dredging  bars,  Lower  Fox : 

Labor 8,210.99 

Fael,  supplies,  etc 479,65 

2.e».« 

Dredging  bars,  Upper  Fox : 

Labor '  4,372.57 

Fuel,  supplies,  etc 1,773.73 

6.146.3* 

Repairs  of  locks,  Upper  Fox: 

Materials JtiT 

Repairs  of  lock  gates.  Upper  Fox : 

Labor 1,816.88 

Materials,  transportation,  etc 113.76 

1.33ft« 

Repairs  of  Eureka  Lock : 

Labor 69.60 

Materials 76.70 

m» 

Repairs  of  Berlin  Lock : 

Labor |55w71 

Materials 17.64 

n.35 

Repairs  of  White  Rirer  Lock : 

Labor 110.20 

Materials 5.00 

U5u8» 

Repairs  of  Princeton  Lock : 

Labor 35.59 

Repairs  of  Moutello  Lock : 

Labor 36.15 

Repairs  of  Governor  Bend  Dam : 

Labor  and  transportation 292.14 

Materials  and  snpplies 151.69 

4l3Lffl 

Repairs  of  Portage  Lock  and  Canal : 

Labor 5flL56 

Repairs  of  Quarter  Boat  No.  1 : 

Labor 153.67 

Materials 140.51 

29tW^ 

Maintenance  of  navigation : 

Lock-tenders'  services 5,240.31 

Gange-keepers' services 157.99 

Transportation  133.22            _ 

Care  of  works  and  property  : 

Watchmen,  labor,  and  transportation 669.64 

Hire  of  store-house  at  Appleton 135.00 

Traveling  expenses  of  assistant  engineers,  overseers,  etc 259. 10 

Materials 71.65      _^  ^ 

-    ],33Gl9 
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APPENDIX   HH — REPORT   OP  CAPTAIN   MARSHALL.        1881 

Contiogencjes : 

Salaries  of  assiatant  engineer,  clerks,  etc |3,160.00 

Rent  of  office,  Appleton 125.00 

Rent  of  office,  Milwaukee 210.00 

Mileage  of  officers 32.00 

Stationery 14L34 

Adyertising 59.10 

$3,727.44 

Total , 52,204.77 

lUwUsed  Biatement  of  cxpenaes  made  from  appropriation  for  operating  and  care  of  oanaU 
and  other  worke  of  navigationf  indefinite  act  of  July  5,  1884,  applim  to  Fox  River ^  Wie- 
oonein. 


Data. 

% 

To  whom  paid. 

For  what  paid. 

Amount. 

1887. 
July    5 

10 
U 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
83 
84 
28 
20 
27 
28 
28 
80 
81 
82 
83 
84 
85 
88 
87 
38 
39 
40 
41 
42 
43 
44 
45 
1 
2 

10 
11 
12 
18 
14 
15 

le 

AlexandfT  Simii 

Services 

$30.00 

Hired  men 

Services.  Jana  1887 

8,14&08 
17.06 

13 

C.  A.  Fuller 

Traveling  expenses -. 

H 

MahlJanaen 

Services: 

ILOO 

18 

Charies  M.  Cole 

Tra'^f^lincr  exnOnses 

7.24 

28 

Dee  Forgee&Co 

SUtionery..:. 

19.46 

28 

G.D.Korrle  dcCo 

Rope... 

127.13 

28 

Barney Ghwey ... 

Wood 

22.50 

28 

Ferdinand  Bieitxe 

do 

35.00 

28 

H-  Stedman  - .  r ,,,.,,-- 

......do 

15.40 

28 

Charlea  S.  Iforrifl 

Coal  and  wood 

105.56 

28 

Reeee  &  Whiting 

Table  linen,  etc • 

17.54 

28 

HcKenaie  &  Crawford 

Coal 

10.10 

28 

Jamee  Little  ftSons 

Pike-poles,  eto 

3L33 
31.18 

28 

Bolts,  etc 

28 

HcGregor  Brothers 

Lumber 

182.09 

28 

B.T.Oumore 

Rent  of  office 

25.00 

28 

Schlafer,  Barrett*  Teach 

J.  H.  Ifaraton  &  Co 

Rubber  hose,  eto - 

5a  83 

28 

Lime,  eto 

10.80 

28 

Oil,  eto 

29.95 

28 

If  orican  Ik.  Baesett 

Drift-bolts 

22.53 

28 

Ramnay  &  vTonf^ 

Lumber 

67.58 

28 

J.  H.  Corcoran 

Coal 

2.80 

28 

F.Horlbot 

do 

2.70 

28 

William  Schwaeer 

Wood 

107.50 

28 

Eeeee  A  Whitine 

Soap, lye,  eto 

6.80 

28 

C.  A*  Peck 

Babbitt  motaL  etc 

42.78 

28 

F^.  K  Hfty  4t  Bto 

Lye,  eto 

16.76 

28 

Drake  Brothers 

Oil 

84.95 

28 

Hatthews  Bros.*  Fomitare  Co. . 
Hoflfknan  ic  Billings  Mfg.  Co.,  Ltd 
Jamee  8beriiBi..T...... 

Mattresses 

83.54 

28 

Packing,  etc 

11.44 

28 

Chain... 

86.40 

28 

G.D.Norris  &Co 

Rope, eto ... 

77.12 

81 

0.  A.  Fuller 

Services 

200.00 

31 

Andrew  O'ConneU 

do 

10.00 

81 

William  Edwards 

do 

36.00 

81 

James  Clear 

do 

85.00 

31 

Richard  E.  Bice 

do 

16.00 

81 

John  H.  Paige 

do 

35.00 

81 

Friederioh  £  Thoermer 

do r. 

80.00 

31 

GottUeb  Jahnke 

do 

80.00 

81 

John  Lewis 

do 

30.00 

81 

Jerry  Parkinson 

do 

30.00 

31 

Alexander  Sims 

do 

30.00 

31 

Gabriel  Wick 

do 

30.00 

An«.    2 

aA.  Follet 

Traveling  expenses 

2.21 

Hired  men 

Services,  July,  ]8tt7 

2.657.05 
123.10 

N.  8.  Wight 

Lumber 

Morgan  £  Baiuett 

Iron  castings,  eto ......     ^^^..,^.^4.,x... 

10.88 

Scblafer,  Barrett  &  Tesoh 

Ramsay  &  Jones 

Boltsj  rope,'eto , 

10.25 

Lumber 

8.60 

Looiabenis 

Lubricator,  eto ........................ 

10.80 

John  Strange 

Lumber............                     ... 

8.01 

HeKende  £  Crawford 

Coal  and  wood 

304.88 

BaUisBros 

Iron,  eto 

29.69 

H.&8aoket 

do ..    . 

14.71 

KStMmi^Q 

Lumber 

7.50 

a  A.  Peck 

Iron,  eto 

18.81 

Ghas.  8.  Morris 

Wood  and  ooal 

207.18 

Kiels  Johnson 

Steel,  eto 

21.51 

Priest  &  Garrow 

Lumber,  eto 

174.70 
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1882  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMY. 

Itemized  atatemetU  of  expenaeB  made  from  appropriation  for  operating  and  cart  of  onah 
and  other  works  of  natngation,  etc — CoDtiDued. 


Date. 

^1 

To  whom  paid. 

Tor  what  paid. 

AaieeL 

1887. 
Aug.  12 
18 

17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
80 
SI 
82 
88 
84 
86 

15 

20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
81 
32 
33 
34 
35 
36 
87 
1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

ffohn  Vandf^nhnTel.... . , , . ...... 

Services 

nr 

James  MoLaoirhUii 

do 

is: 

13 

Rol>©rt  Herman 

Trareling  expenses 

119 

16 

William  Doescher 

8orvioesT,..r ... 

%'5 

26 

Henry  Vanderloop 

do ^ 

If, 

81 

Hiredf  men '. 

do 

Kll 

31 

C.A. Fuller    

do    

SD&« 

31 

Andrew  O'Connell 

do 

il.A 

31 

William  Bdwards 

do 

ttM 

81 

James  Clear 

do    .          ..                    

SS^W 

31 

Richard  B.  Rice 

do 

KM 

81 

John  M.Paige 

do 

&» 

31 

F.  A.Thoermer 

do 

HM 

31 

Oottlieb  Jahnke , , . .  x 

do 

%9t 

81 

John  liewis 

do 

ML» 

81 

Jerry  Parkinson 

......do 

St  II 

81 

Alexander  Sims 

do 

31  le 

31 

Qabriel  Wiok 

do 

9191 

31 

George  Gilford 

....do 

leiet 

Sept    1 

C.  A/Fuller 

Traveling exnensea..........  ......... 

lis 

Robert  Herman » r.-r 

do .,., 

K.« 

6 

Hired  moa 

Services,  Angnst,  1887 

Stationery 

6 

Des  Forges  &  Co 

5 

N.  8.  Wight 

Lumber.r II.'.I.I«III.I-.. 

10 

6 

H.  A  Foster 

Oil 

RoDceto ......... 

afi 

5 

John  Sohlosser 

LS5 

5 

Howard  Sc  Jennings 

Ir^m  castinirs. etc 

X.SS 

6 

J.J.MarshaU....:. 

Oil 

IS 

6 

C.C.Paige 

Steel^eto    

IB 

5 

McKenzie  ik  Crawford 

Coal  and  wood.... 

HIV 

5 

Richard  Hackett 

Rivets,  etc • 

7.13 

6 

Charles  S.  Morria 

Wood  and  coal 

15&3S 

s 

liiels  Johnson 

Steel,  etc 

JT.Jf 

6 

H.  Stedman 

Lumber 

is.it 

5 

H.S.Sacket 

Iron, etc 

nss 

5 

F.T.Yahr 

Wood 

9L» 

5 

Lly  welyn  Breese - 

Lumber  and  coal 

Rubber  boots.'. 

&It 

5 

Breese, Loomis  d&Co 

'•0 

5 

L.  D.  Comstock 

Stone     

Sl$ 

5 

J.E.Well8&  Co 

Iron  uid nails ... 

Kif 

8 

Thomas  McGee 

Services 

11% 

12 

A  ngnut  Rintelman 

TTavelincr  exT>enRes.  .  . 

1&9» 

26 

C.A.  Fttller 

do .....I     . 

I&# 

30 

do 

Services                                         < 

m-i 

80 

Andrew  O'Connell  - 

do 

»# 

30 

William  Edwards 

do 

ss.# 

80 

James  Clear 

do 

ftH 

30 

Richard  £.  Rice 

do 

%0 

30 

John  Lewis 

do 

SI  ft 

30 

Jerry  Parkineon 

do 

»l« 

30 

Gottlieb  Jahnke 

do I 

st» 

•  80 

Gabriel  Wick 

do 

sm 

80 

George  Gifford 

do I 

SM 

30 

Alexander  Sims 

do y. 

mtf 

30 

Friederioh  A.  Thoermer 

do 

st« 

30 

John  M.  Paige 

......do  .......................... 

S&ll 

Oct.      1 

Drake  Brothers 

OIL  etc 

«.# 

Hoffinan  Sc  BiUingsHfg.  Co.,  Ltd. 

Des  Forges  &  Co 

J.C.MitoheU 

Oiler 

m 

i« 

Lumber,  etc 

74 

Butler  Brothers 

Nails,  etc "... 

19 

SohUfer,  Barrett  &  Tesch 

Valley  Iron  Works  Mfg.  Co 

Gerry  Lumber  Company 

A.  L.  Smith :.... 

Iron,  etc 

HH 

Bolts,  etc .*. 

ITJ 

Lumber ....'.. 

I3i» 

Hire  of  house .....a... 

&$ 

B.T.Gilmore 

Rent  of  office 

&II 

John  Strange 

Lumber,  etc ....    ... 

1X9 

Jul.  IMeweger  Sc  Sons 

Iron,  etc I. 

Hf 

Webster  Manafocturing  Co 

J.C.Koelsch 

Bolts,  etc 

if 

Lye,eto 

X0 

Charles  S.  Morris 

Coat  and  wood ......  ..  ....... 

J»i 

C.A.  Peck 

^ff,  uMls^  ete 

^0 

H.  Stedman '. 

Lumber..'. .....I.". I. 

feS 

H.S.Sacket 

Rope,  etc *...••  . 

UH 

Niels  Johnson 

Iron  castinm.  etc 

%» 

P.  T.  Yahr 

wood!r.:.^.:!?.;;:;:;:::::::. :: 

fit 

C.  A.  Berthelet 

Cement 

lU 
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V  APPENDIX   HH — ^JIEPORT  OP   CAPTAIN   MARSHALL.        1883 

Itemztd  itatement  of  expenses  made  from  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation ,  eto.— Continoed. 


J)ato. 

To  whom  paid. 

For  what  paid. 

Amount. 

1«7. 
Oct     1 

22 
28 
24 

25 

20 

27 

28 

20 

80 

81 

82 

33 

84 

85 

86 

87 

88 

38 

40 

41 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

28 

80 

81 

32 

88 

84 

85 

86 

87 

38 

39 

40 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

Bohert  Hermiin 

Trayeling  expenses 

#6.66 

8 

Hind  men 

Services.  Sentember.  1887 

2,637.07 
68.44 

1 

HorsMi  ^BaMott 

Bolts.  steeL  etc 

a 

AfniTProTOfft- 

Seryloes 

1.25 

21 

do 

1L55 

a 

C.A.  Pallor 

TrsTelinir  eznenses 

15.52 

25 

do 

24.62 

31 

do 

Services 

2G0  00 

31 

Andrew  O'Comiell 

do 

10.00 

31 

William  Edwards 

do 

35.00 

31 

Jamwi  Clear 

do 

85.00 

31 

lliAh^rdlC  Rice 

do 

16.00 

31 

John  lifmin 

do 

80.00 

31 

Jerry  Parkinson 

do 

80.00 

31 

Go^iebJahke 

do 

80  00 

31 

Gabriel  Wick 

do 

80.00 

31 

George  Gilford 

do 

80.00 

31 

AlATAnder  Bimw 

do 

80  00 

81 

Friederich  A.  Thoermer 

......do  ................................ 

30.00 

31 

John  H.  Paige 

.....^do 

85.00 

rov.    1 

Bordick  Sc  Armitage 

C.A.BertbeIet...T?. 

Job  printing „ 

Cement....: 

13.50 
17.62 

Bader  Brothers 

Ax,  etc 

2.70 

J.CMitoheU 

T^nmbfir . rr ......*.x.    ..^... 

26.46 

John  Schlosser... 

Shovels,  etc 

10.20 

Rubber' boots V. 

22.50 

Schlafer.SMxettA  Teeoh 

j.^'&!Sr^"o''?"?r?!f:::: 

Wheelbarrows,  etc 

30.29 

Drift-bolts  ..7. 

6.05 

Wood 

841  25 

Horace  K.  Biohmond 

Clay 

7.50 

H.  A.  Foster 

Oil,  etc 

2.40 
4.30 

Jnlios  Fieweger  A.  Sons 

A.  Sanford  Manwfactaring  Co . . . 
HoKende  A  Crawford.... 

Iron,  etc 

Pike-poles 

2L00 

CoalfOto 

131.50 

w,  Stedman 

Lumber...... ... 

21  00 

Charles  a  Monis 

Woodandcoal 

100  27 

H.&Saokett 

Lamp-black,  eto '. 

22.56 

Niels  Johnson 

Iron.eto *  ..  ,     - 

49  61 

J.aPahl 

Wood 

87  50 

William  Swankee 

do 

83.60 

Hired  men 

Services,  October,  1887.. •, 

TravAlinff  Axnensen 

3,315.53 
13  00 

Charles  M.  Cole 

25 

Ueat.  Graham  D.  Fitch 

Mu«^.!_?!!!!7....::.:::::::.:::;; 

16.00 

30 

Cramer,  Aikine  &  Cramer 

Robert  Herman 

Rent  of  office...- 

70.00 

80 

Services 

,  ...do 

150.00 

80 

C.A.FaUer 

200.00 

90 

OAorm  AllanfKm 

do 

20  83 

80 

do 

83.88 

JO 

James  Clear 

do 

26.83 

ao 

Richard  K.  Rioe 

...  do 

12.26 

ao 

John  Lewis 

do 

23.00 

90 

Jerrv  Parkinson 

do 

23.00 

30 

Gottlieb  Jahnke 

do 

23.00 

so 

Gabriel  Wick 

do 

2a  00 

80 

GeoiigeGlfibrd 

do 

23.00 

do 

Alexander  Bimn....... 

do 

23.00 

30 

Friedrich  A.  Thoermer... 

John  M.  Paige 

do 

23.00 

30 

do 

26.83 

80 

John  A.  Bamcer . .....  x  ^  x 

do 

30.00 

30 

Maurice  Phillips 

do 

5.25 

MS.       1 

Andrew  O'Connfdl 

do 

10.00 

Milwaukee  Cement  Co 

Cement. . ....................... 

60  73 

Dee  Forges  4^  Co 

Stationery. 

1&68 

Henry  CoUette 

Lumber  t    •. 

82.90 

Botler  Brothers 

Nails  eto 

5.50 

Atlas  Iron  and  Brass  Works... 
H.  A.  Foster 

Iron,  etc 

2.60 

Oil,  etc 

3.12 

Schlafer,  BarreU  A  Tesch 

J.  H.  Marston  &  Co 

Morgan  d^Bassett 

Rubber  beltins.  etc 

26.63 

Wood 

70.68 

Iron  castJogs,  eto 

104.17 

J.F.^oslyn 

Drift  bolts,  eto 

11.65 

John  Stoange 

Lumber 

54.81 

McKenxie  &  Crawford 

Coal,  eto 

174.97 

Charles  S.  Morris 

Wood 

32.50 

G.A. Fuller 

Traveling  expenses  ....  ............. 

9.36 

Samnel  Whifcney 

do 

5.25 

E.W.Yiall&Co 

A<lv<artiiiln(r                         ... 

10  20 

Anstin  L.  Patterson 

do 

_       22.50 
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1884     BElH^RT   OP  THE   CtiffiF  OP   ENGlNEfifiS,  tJ.  8.  ASMt. 

Itemized  itatement  ofexpen9e$  made  from  appropriation  for  operating  and  eareofeoMoU 
and  other  workt  of  nafngation,etc.—Cout\Dned* 


Date. 


1887. 
Dm.  8 
5 
12 
12 
20 
23 
31 
31 
81 

188& 
Jan.    3 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 

4 

4 

16 

17 


Feb. 


Har. 


Apr. 


4 


To  whom  paid. 


Bobinson  &  Co 

Hired  men 

C.  A.  Feller 

The  Sentinel  Company  . 

David  Smerline 

James  Hackin 

C.A.Foller 

William  Edwards 

Jolm  A.  Banker 


C.A.FnUer 

Bntler  Brothers 

Schlafer,  Barrett,  and  Tesch... 

H.  A.  Foster 

J.  H.  Langenberg 

FredE.  Uarriman 

J.  H.  Marston  &  Co 

Morgan  &,  Bassett 

B.T.Gilmore 

A.  L.  Smith 

A.  Sanford  HanaDacturingCom- 

A^canderSims 

Hired  men 

Bamsay  ^k  Jones 

James  Brown 

Hoffman  &  Billings  Manafact- 
nringCompany  (limited). 

WUl'iam Edwards  ......!...". . 

John  A.  Banker 

Des  Forges  &  Co 

C.A.Berthelet 

Henry  CoUette 

Butler  Brothers 

J.  H.  Marston  dt  Co 

Appleton  Macliine  Compauy.. 

Fred  B.  Harri  man 

John  Sdilosser 

H.  A.  Foster 

Schlafer.  Barrett  &  Tesch 

HcKenzie  Sc  Crawford 

C.  A.  Fuller 

Hired  meu 

CaptW.L.  Marshall 

Glenwood  Manufacturing  Co  . . . 

Cramer,  Aikens  Sc  Cramer 

O.  A.  Fuller 

William  Edwards 

John  A.  Banker 

C.A.FuUer 

J.H.  Marston  dtCo 

Appleton  Machine  Company... 

H.  A.  Foster 

Schlafer,  Barrett  &  Tesch 

John  Sohlosser 

Henry  CoUette 

Luther  Lindauor 

Butler  Brothers 

McKenzie  Sc  Crawford 

Hired  men 

I^uis  Bever 

N.aWight , 

C.  A.  Fuller 

Cramer,  Aikens  &  Cramer 

William  Edwards 

John  A.  Banker 

Uiredmen , 

J.  H.Corcoran 

C.A.FuUer 

J.C.MitcheU 

Henry  CoUeite 

Builcr  Brothers 

A.  L.  Smith 

B.T.Oillmor6 

Schlafer,  Barrett  Jl:  Tesch 

HA.  Foster 


For  what  paid. 


Advertising 

Services,  Isovember,  1887 , 

Traveling  expenses 

Advertising 

Services 

do 

do 

do 

do 


Traveling  expenses . 

Oil,etc 

Rubber  belting,  eto . 

OU,etc 

Bubber  boots 

Pil>e,etc , 

Wood 

Iron  caAtiugs,etc .... 

Bent  of  office 

Hire  of  house 

Peavy  stocks 


Services 

Services,  December,  1887 . 

Lumber 

Services  

Valve 


Services 

do 

..     -do , 

Stationery 

Cement 

Lumber 

Bolts,  etc 

Wood 

Iron  bolts,  etc.«. 

Globe  valves,  etc 

Spikes,  eto 

Oil,  etc 

Shovels,  eto 

Coal 

Traveling  expenses .,*.. 
Services,  January  1688.. 

Mileage 

Timber 

Rentuf  office 

Services 

do 

do 

TraveUng  expenses 

Wood.......... 

Iron  rods,  etc 

Oil. 


Axes,  eto «  .. 

Bolts,  etc 

Lumber 

Sand,  eto 

Oil,  eto 

Coal   

Services,  February,  1888 . 

Services 

Timber 

Services 

Bent  of  offices 

Services  

do 

Service^  Maroh,  1888 ... . 

Services 

Traveling  expenses 

Lumber 

do 

Oil,  etc 

Hire  of  house 

Rent  of  office 

NaUs 

Oil,  etc 


S,325wS0 
15.  M 
&40 
31.  OS 
34.35 
200.00 
30.00 

3a  00 


L40 
K07 
37.  SO 

&74 
1L25 

3.  SB 
7L50 
2S.40 
21 00 
44.00 

Ol80 

m3s 

2,088.01 

10i» 

.87 

use 

20100 

3a  00 
3a  00 

31M 

HOD 
7.84 
2a  00 

lilts 

140 

177.20 
4.43 
115 
Ills 
LIS 
2,07104 
16.00 
164.1S 
7a  01 

2oaoo 
3a  00 
aaoo 

190 

3187 
04.47 
100 

ir 

7.  so 
7.75 
7.« 
3114 
2,2519 

i«.a» 

S,3I1S 

200.09 
70.01 
30.00 

aaio 

1,0318 

11  ai 

lt.0! 

its* 

140 
100 
4110 
2&.00 
U.75 
101 
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temiied  itaiement  of  expenses  made  from  appropriation  far  oj^erating  and  care  of  canals 
-  cBMi  Other  works  of  navigation,  etc. — Continued. 


si 


To  whom  paid. 


For  what  paid. 


Amount. 


C.  A.  Berthelot 

Dm  Forges  ^kCo 

6«rry  Lumber  Company 

Glen  wood  ManofactormgCo... 

C.  A.  Fuller 

John  M.  Paige 

Andrew  O  Conoell 

Alexander  Sims 

BailevGrover 

C.  AFuller 

Dee  Forges  d&  Co 

Lonis  Ctairmont 

Botler  Brothers 

Peter  Shafer 

J.H.Marston  StCo 

Morgan  dc  Bassett 

Gerry  Lnmber  Company 

Schlafer,  Barrett  Sc  Teech 

H.  A.Foster 

Battis  Brothers 

McKenzie  &  Crawford 

F.T.Tahr 

Oarid  Messing 

LooisBeiohel 

H>redmen 

Andreas  Girisch 

John  LawrenoOi 

Alfred  Remington 

Angost  Spinker 

C.A.FnlIer 

C.  A.Faller 

James  Clear 

John  A.  Banker 

WilUam  Edwards 

Bichard  £.  RiOD 

John  Lewis 

Jerry  Parkinson 

Gottlieb  Jahnke 

Gabriel  Wick 

George  Giflbrd. 

Alexander  Sims 

JohnM.  Paige 

Andrew  0*Connoll 

WiUiamCroTaU 

E.N.Neflr 

C.  A.  FnUer 

Hiredmen 

SlMdbolt  Sc  Boyd  Iron  Company 

Batler  Brothers 

J.  C.  Mitchell 

George  Willems    

Gerry  Lumber  Company 

R«nsey&  Jones.. 

Appleton  Machine  Company — 

J.H.Mar8ton^kCo 

Sclilafer,  Barrett  St,  Tesch 

Charles  9.  Moms 

C.  H.Britton 

H.Stedman 

JohnSchwark 

Charles  M.Cole 

Hiredmen. * 

Elias  Thomas 

Maurice  Graham 

J.H.Corcoran 

Morgan  d^Bassett 

Aoffuet  Johnson 

EffleCogan 

C.  A.  Fuller. 

James  Clear 

William  Edwards 

Richard  B.  Rice 

John  Lewis 

Jerry  Parkinson 

OoUlieb  Jahnke 

Gabriel  Wiok 

Jahn  A.Banker 


Cement 

Stationery 

Lumber 

Timber 

Services 

do 

do 

do 

Traveling  expenses  . 

do 

Stationery 

Transportation 

Oil,  etc 

Wood 

Wood,  etc 

Iron  castings,  etc.... 

Lumber 

Iron,  eto 

Oil,  etc 

Labor 

Coal 

Wheelbarrows,  etc . . . 

Services 

do 

Services,  April,  1888 . 

Services 

do 

do 

do 

Traveling  expenses  . 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Traveling  expenses. . 

do 

Services,  May,  1888 . . 

Chain 

Wheelbarrows  etc... 

Lnmber 

Wood 

Lumber 

do 

Iron,  eto 

Cement 

Iron,  eto 

Coal 

Oil.  eto ;, 

Coal 

Hay , 

Traveling  expenses . 

bervioee  

do 

do : 

do 

Iron forgings,  etc  ... 
Services 


.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


$8&00 

24.15 

1,419.80 

643.50 

200.00 

11.  m 

4.06 

10.00 

8.00 

13.22 

22.10 

44.83 

7.17 

45.24 

02.16 

8.24 

48L57 

7L74 

4.72 

8.40 

5.87 

7.95 

10.50 

8.26 

3,118.09 

7.60 

9.30 

L50 

4.20 

7.90 

200.00 

35.00 

30.00 

86.00 

16.00 

30.00 

30.00 

30.00 

30.00 

30.00 

30.00 

35.00 

10.00 

6.00 

2.88 

13.33 

2,982.30 

15.81 

35.60 

42.75 

32.50 

3G.34 

83.02 

3.25 

laso 

13.25 

0.77 

4.70 

16.70 

5.00 

4.04 

70. 35 

27. 00 

1.50 

•J6.IH) 

627.  Go 

2. 2.'^ 

54.  GO 

200.00 

35.00 

35.  »0 

16  oo 

r>o.  «.o 

CO.  «KI 

:iO  00 

30.00 

;{0.oo 
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Jtemvsed  statement  of  expenses  made  from  appropriation  for  optrmiing  and  care  of  emtAt 
ana  other  works  of  natigaiion,  eto.— -Continoed. 


(M  t 

o  2 

DaU. 

ot 

^2 

> 

1888. 

Juno  30 

84 

30 

35 

30 

36 

80 

37 

30 

38 

30 

39 

30 

40 

SO 

41 

30 

42 

30 

43 

30 

44 

SO 

45 

30 

46 

80 

47 

30 

48 

To  whom  paid. 


For  what  paid. 


Creorge  Giflbrd 

John  M.Paige 

John  Baeten 

Andrew  O'Coonell 

Alexander  Sims 

Louis  Clairmont 

fiatler  Brotners 

Appleton  Machine  Company. . . 

Gerry  Lumber  Company 

Richmond  Brothers 

B.T.GUmore 

Hired  men 

Des  Forges  &  Co 

C.A.  Ijuller 

Hired  men 


Services  

do 

, do 

do 

do 

Clay 

Chain,  etc 

Drift-holts 

Lnmber 

Clay 

Rent  of  office 

Services  

Sti^onery 

Traveling  expenses. 
Services 


HOLM 
SSlOO 
2&00 
10.  M 
10.09 
6.35 
l&ll 
12.42 
M.84 

t&OO 
38Q.W 
13.16 
IOlM 
636. 31 


Total. 


52^20177 


H  H  8. 

IMPROVEMENT  OF  CHICAGO  HARBOR,  ILLINOIS. 

The  present  project  was  adopted  in  1870  and  modified  in  1873,  and 
contemplates — 

a.  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  the  river, 
for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago^  and  to 
give  relief  to  the  ov^er  crowded  river. 

b.  The  construction  of  an  exterior  breakwater  of  crib-work  filled  with 
stone,  outside  of  the  outer  harbor,  in  deep  water,  to  shelter  the  entrance 
to  Chicago  Eiver  and  outer  harbor  from  northerly  storms,  and  to  form  a 
sheltered  area  or  harbor  of  refuge  at  the  southern  end  of  Lake  Michigan. 

The  addition  to  this  incomplete  project,  the  entrance  to  Chicago 
River,  which  is  protected  by  piers  built  by  the  United  States,  is  to  be 
maintained,  both  piers  and  channel. 

CONDITION  OP  THE  WORK  JUNE  30,  1888. 

Outerharbor. — This  basin,  south  and  east  of  the  present  mouth  of  Chica- 
go Biver,  covers  about  455  acres  in  area.  A  dock  and  wharf-line  were  es- 
tablished by  special  order,  Corps  of  Engineers,  No.  108,  Augusts,  1871, 
at  about  1,300  feet  east  of  the  shore-line,  and  parallel  to,  and  abont 
2,000  feet  west  of,  the  breakwater  that  limits  the  basin  to  the  eastward. 
Between  the  dock  line  and  breakwat-er  an  area  of  270  acres  is  included, 
which  the  original  project  contemplated  dredging  to  16  feet  in  depth, 
where  deficient  in  depth.  The  area  between  dock  line  and  shore  is  re- 
served for  docks  and  slips.  Two  hundred  and  sixty-seven  thousand 
cubic  yards  of  material  is  yet  to  be  dredged  from  the  outer  basin  be- 
yond the  dock  line,  but  as  this  material  will  be  valuable  for  filling  sbooM 
the  outer  basin  be  used  for  wharves  and  docks,  and  inasmuch  as  the 
area  already  dredged  is  adequate  for  present  needs,  a  completion  of  the 
work  of  dredging  at  this  time  is  not  advisable  or  necessary. 

The  piers  inclosing  this  harbor  have  been  completed  for  years,  but  a 
portion  of  the  southerly  breakwater  was  damaged  by  storm  De<^ber 
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4, 1885,  and  requires  reconstraction.  This  gap  has  not  enlarged  since 
tlie  damage  was  done,  and  is  practically  of  little  importance,  but  is  uu- 
Rightly. 

The  superstructures  of  the  north  pier  and  easterly  breakwater  of  the 
oater  basin  are  rotten  and  now  urgently  require  rebuilding  over  an  ex- 
tent of  4,738  linear  feet.  They  should  be  rebuilt  in  a  permanent  man- 
ner at  the  earliest  practicable  moment. 

During  the  fiscal  year  ending  June  30,  1888,  a  section  of  experi- 
mental permanent  superstructure  95  feet  in  length  was  built  after  the 
project  submitted  to  the  Chief  of  Engineers  by  Maj.  Thomas  H.  Hand- 
bury,  Corps  of  Engineers,  February  9,  3887.  This  superstructure  of 
artificial  stone  or  concrete  of  Portland  cement  in  large  blocks,  backed 
by  concrete  of  domestic  cement,  seems  to  answer  well  the  requirements 
of  a  permanent  superstructure  at  this  point,  and  the  estimate  submitted 
herewith  is  based  upon  the  probable  cost  of  such  work. 

Exterior  breaJctoater. — ^This  structure  is  1  mile  northeast  of  the  mouth 
of  Chicago  River,  the  entrance  to  which  it  covers  from  northerly  storms. 
It  is  to  be  5«436  feet  in  length.  At  the  close  of  the  fiscal  year  ending 
June  30, 1888,  there  remains  1,200  linear  feet  of  breakwater  to  be  con- 
structed. Also  some  work  in  leveling  up  the  superstructure  on  cribs 
that  have  settled. 

During  the  past  fiscal  year  superstructure  over  400  linear  feet  of  sub- 
structure, placed  prior  to  June  30,  1887,  was  constructed.  No  other 
work  was  done  for  lack  of  funds. 

This  breakwater  answers  the  purpose  for  which  it  was  constructed, 
and  its  value  as  a  harbor  of  refuge  and  as  an  aid  to  navigation  is  con- 
ceded by  all  persons  interested  in  lake  commerce. 

M%tranoe  to  Chicago  River. — The  depth  of  water  between  the  United 
States  piers  at  the  mouth  of  Chicago  Eiver  has  been  diminished  by  the 
influx  of  sand  until,  at  the  close  of  the  present  fiscal  year,  there  is  an 
available  channel- way  of  less  than  15  feet  at  mean  lake- level.  At  one 
place  midway  the  entrance  there  is  but  11.8  feet  of  water.  It  is  need- 
less to  say  that  at  a  port  where  the  arrivals  and  departures  of  vessels 
aggregate  each  year  over  20,000,  where  the  commerce  of  the  port  ex- 
omis  that  of  the  largest  of  our  sea- ports,  and  where  the  United  States 
collects  from  customs  $5,000,000  annually,  that  such  a  condition  should 
not  be  allowed  to  exist,  and  that  some  provision  for  maintaining  these 
channels  should  be  made.  The  development  of  temporary  superstruct- 
ures and  work  at  Chicago  is  now  so  great  that  the  annual  appropria- 
tions bitl  fair  from  now  on  to  be  hardly  adequate  to  carry  the  work 
projected  to  completion  and  to  maintain  also  that  already  done.  The  esti- 
mate herewith  submitted  contemplates  the  completion  of  the  present 
project  and  for  the  present  necessities  of  maintenance  of  the  work 
already  executed. 

PBOPOSEB  APPLICATION  OP    FUNDS    AVAILABLE  JUNK  30,  1888,  AND 
OP  THOSE  ASKED  FOB  FISCAL  YEAE  ENDING  JUNE  30,  1890. 

The  funds  now  available  will  be  used  in  lighting  the  unfinished  ex- 
terior breakwater,  in  guarding  and  maintaining  the  plant,  and  in  main- 
taining the  office.  The  funds  asked  for  the  fiscal  year  ending  June  30, 
1890,  are— 

For  supewtmcture  over  easterly  breakwater,  on ter  harbor .^ $120, 000 

Completing  exterior  breakwater  and  oater  basin « 240, 000 

Dredging  entrance  to  Chicago  Harbor 12,000 

Total 372,000 
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Money  srtatement 

Jnly  1, 1887,  amonnt  available... 180,974.11 

July  ly  1888,  amotiDt  expended  duriDg  fiscal  year,  ezclnsiye  of  liabilities 
outBtanding  July  1. 1887 18,Sl«.i*l 

July  1, 1888,  balance  available 2,761.3' 

Amoont  appropriated  byact  of  Angast  11, 1888 200,OOO.uO 

Amonnt  available  for  fiscal  year  ending  Jane  30, 1889 202, 761. 30 

{Amount  (estimated)  required  for  completion  of  exlstins  project 172, 000.  d) 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  172, 060.  OU 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lo66  and  1867. 


COMMERCIAL  STATISTICS. 


The  nearest  collection  district  is  Chicago,  111. ;  the  nearest  port  of  entry  is  Chicago, 
01.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  during  the  last  fiscd 
year,  $4,650,697.14. 


Port  of  Chicago. 


No. 


Tom. 


Tenels  arrived . 
7eesoU  cleared . 


10,304 
10,488 


I.Tn,OM 
8.83«,Sa 


H  Hg. 

IMPROVEMENT  OF  CALUME^  HARBOE,    ILLINOIS. 

The  object  of  this  work  is  to  provide  a  deep  entrance  to  Calnmet 
Biver  and  the  port  of  Sonth  Chicago.  This  is  effected  in  the  usaal 
manner,  by  dredging  a  channel  and  protecting  the  dredged  area  by 
parallel  piers,  300  ieet  apart,  projecting  into  the  lake  from  the  riTer's 
mouth.        * 

CONDITION  OF  WORK  JUNE  30,   1888. 

Work  was  begun  on  this  harbor  in  1870,  and  at  the  close  of  the  fiscal 
year  June  30,  1888,  3,640  linear  feet  of  the  north  pier  and  1,870  feet  of 
the  sonth  pier  had  been  completed,  making  a  total  length  of  pier- work 
of  5,610  linear  feet. 

There  remains  to  be  built,  in  accordance  with  the  present  approved 
project,  150  feet  in  length  of  the  south  pier.  This  pier,  however,  shoald 
be  prolonged  some  800  feet  farther  to  properly  protect  the  dredged 
channel  against  drifting  sand.  The  estimate  submitted  herewith  is 
based  on  the  present  approved  project  and  for  maintaining  work  already 
done. 

The  crib- work  of  both  piers  requires  additional  stone  filling  to  the 
extent  of  1,000  to  1,200  cubic  yards.  The  refilling  of  the  north  pier  is 
of  the  utmost  importance  and  should  be  done  at  the  earliest  date  prac- 
ticable, as  the  pier  at  the  outer  end  and  the  beacon-light  tower  thereoo 
are  insecure. 

There  has  also  been  considerable  shoaling- up  of  the  channel  Binct 
1883,  when  the  last  dredging  was  done.  The  channel  has  been  dredged 
lately  by  the  rolling  mill  company  to  admit  their  ore-laden  ships,  and 
other  parties  have  also  relieved  the  situation  somewhat  by  dredgiog  to 
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admit  vessels  to  coal-docks  and  lumber-yards;  but  there  is  still  neces- 
sary, to  give  a  channel  10  feet  deep  and  150  feet  wide  over  the  area  in- 
cluded by  the  United  States  piers,  some  38,000  cubic  yards  of  dredging, 
or  twice  this  amount  for  the  full  channel  width  of  300  feet,  at  an  esti- 
mated cost  of  $21,000. 

The  superstructure  over  portions  of  the  north  and  south  piers  are  de- 
cayed and  need  rebuilding  for  a  length  of  800  linear  feet  each,  at  an 
estimated  cost  of  $22,500. 

The  estimate  submitted  herewith  is  for  completion  of  the  existing 
project  and  for  the  work  of  maintenance  described  above. 

During  the  past  fiscal  year  no  work  of  construction  has  been  done, 
there  being  no  sufficient  funds  available. 

PROPOSED  APPLICATION  OF    FUNDS  ASKED    FOR    THE    FISCAL   YEAR 
EN]6lNG  JUNE  30,   1890. 

Ir  is  proposed  to  apply  these  funds  in  completing  the  present  ap- 
proved project  in  dredging,  in  filling  the  piers  with  stone,  and  in 
rebuilding  superstructure  over  800  linear  feet  of  each  pier. 

Money  statement 

Jaly  1,  1887,  amonnt  available I-^TI.  58 

July  1,  IS-iS^  anionot  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 93.88 

July  1,  18S8,  balance  available 777.70 

Amount  appropriated  by  act  of  August  11,  1888 20,400.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 21,177.70 

f  Amount  (estimated)  required  for  completion  of  existing  project,  and  for 

J      znaintcnance 43, 500. 00 

<  Amount  that  can  be  profitably  expemied  in  fiscal  year  ending  June  30, 1890    43, 500.  00 

Submitted  in  compliance  with  reqnir*;ment-s  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  harbor  of  Calumet  is  at  South  Chicago,  in  the  collection  district  of  Chicago. 

There  is  a  light-house  and  a  keeper's  dweUing  on  the  Government  reservation,  near 
the  shore  end  of  the  north  pier.  A  beacon  light  is  maintained  at  the  extremity  of  the 
north  pier  to  mark  the  entrance  to  the  harbor. 

Amount  of  revenue  ooUeoted  at  the  nearest  port  of  entry  (Chicago)  during  the  last 
fiscal  year,  $4,850,697.14. 


Calamet  Harbor. 

Number. 

TODA. 

Vessels  arrived 

618 
493 

362.545 
324,422 

Vessel*  cleared 

H  H  ID.         . 

IMPROVEMENT  OF  THE  ILLINOIS  RIVER,  ILLINOIS. 

The  altimate  object  of  this  improvement  is  to  furnish  a  thorough  route 
of  transportation  from  the  southern  end  of  Lake  Michigan  to  the  Mis- 
sissippi River  of  suflftcient  capacity  for  its  navigation  by  large-sized 
Mississip])i  River  steam- boats. 
EN0  8S 119 
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The  locks  are  350  feet  in  length,  75  feet  width,  and  with  7  feet  depth 
over  the  miter  sil)«  at  low  water. 

The  project  now  being  executed  is  for  the  improvement  of  the  lower 
section  of  this  route,  viz,  from  the  mouth  of  Copperas  Greek  to  the 
Mississippi  River,  a  distance  of  135  miles ;  another  section  of  this  route. 
>iS  miles  in  length,  from  the  mouth  of  Copperas  Creek  to  La  Salle,  ha^s 
been  improved  by  the  State  of  Illinois  by  the  construction  of  two  locks 
and  dams  at  Copperas  Creek  and  Henry,  re8i>ectively. 

Over  this  section  the  State  still  collects  tolls,  the  United  States  not 
having  as  yet  accepted  the  work  under  the  conditions  imposed  by  the 
act  of  the  State  legislature  approved  May  31,  1887. 

Surveys  and  estimates  for  carrying  the  improvement  over  a  third  sec- 
tion, 64  miles  in  length,  from  La  Salle  to  Joliet,  over  which  the  fall  in 
the  water-surface  is  100  feet,  have  been  made  and  submitted  to  Con- 
gress, and  may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers, XJ.  S.  Army,  for  1884,  page  1958. 

The  location  of  the  improvement  over  the  fourth  section,  across  the 
Chicago  divide,  39  to  40  miles  in  length,  has  not  as  yet  been  definitely 
determined,  further  surveys  being  necessary,  which  have  not  been  au- 
thorized by  Congress. 

The  present  project  involves  the  construction  of  two  locks  and  dams, 
one  at  La  Grange,  75  miles  above  the  mouth  of  the  Illinois,  the  other 
at  Kampsville,  about  30  miles  above  its  mouth,  and  dredging  the  chan 
nel  to  7  feet ;  more  than  2,000,000  cubic  yards  of  dredging,  mainly  be- 
low Kampsville,  being  required. 

CONDITION   OF   THE  WORK  JUNE  30,   1888. 

At  the  close  of  the  fiscal  year  the  lock  at  La  Grange  was  practically 
completed,  the  gates  are  in  place,  and  the  fiUiug  valves  and  maneaver- 
ing  gear  placed  or  on  hand ;  the  dam  is  still  to  be  built,  and  minor 
work  of  earth  filling,  etc.,  to  be  done. 

At  Kampsville  2,881  cubic  yards  of  cut  stone  is  on  hand,  and  the 
cofferdam  and  the  foundation  constructed;  no  masonry  has  yet  been 
laid ;  the  dam  also  is  still  to  be  built. 

But  little  of  the  dredging  has  been  done  beyond  tho  removal  of  some 
of  the  worst  bars  to  a  depth  of  4  feet  at  low  water. 

During  the  fiscal  year  ending  June  30,  1888,  the  following  work  has 
been  done : 

{a)  At  La  Grange  Lock, — ^The  lock  was  cleaned  out,  and  the  lleor 
planked  over  with  2-inch  pine  plank,  the  lower  miter-sill  was  placed 
and  secured,  the  lower  tail-bay  mattressed  and  ballasted,  part  of  the 
filling  behind  the  lock- wall  placed ;  the  gates,  valves,  maneuvering  gear, 
and  snubbing  posts  ])laced. 

{b)  At  Kampsville  Lock. — Two  thousand  eight  hundred  and  eighty-one 
cubic  yards  of  cut  stone  were  delivered  and  piled. 

{c)  Dredging  in  the  channel — Twenty-six  thousand  and  sixty-one  cubic 
yards  of  material  were  dredged  and  removed  from  the  channel  through 
bars,  where  the  greatest  obstructions  to  navigation  were  found. 

The  plant  and  appliances  were  kept  in  repair,  and  121  snags  removed 
from  the  channel.  For  details  of  this  work  see  the  accompanying  re- 
port of  Mr.  G.  B.  Hegardt,  assistant  engineer. 

PKOPOSED  APPLICATION  OF  FUNDS  ON  HAND  JUNE  30.  1888. 

It  is  proposed  to  apply  the  funds  now  on  hand  to  repairing  the  pil^ 
drivers  and  dredges,  to  excavating  the  channel  below  La  Grange  Ifi^^ 
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tail-bay,  to  filliog  in  behind  the  lock-walls,  and  to  gaarding  the  prop- 
erty pertaining  to  the  work. 

PROPOSED    APPLICATION   OP   FUNDS   ASKED   FOR   THE    FISCAL    YEAR 
ENDING  JUNE  30,  1890. 

It  is  proposed  to  apply  these  funds  to  complete  the  La  Grange  Dam 
and  to  open  the  La  Grange  Look  to  navigatiou,  and  to  forward  towards 
completion  the  KampsviUe  Lock  and  Dam. 

This  route  from  Lake  Michigan,  near  Chicago,  to  the  Mississippi 
River,  via  the  Illinois,^  is  the  most  favorable  route  that  exists  for  a 
water  route  of  liberal  capacity  and  at  moderate  cost  between  the  Mis- 
sissippi Valley  and  the  Great  Lakes.  The  expenditure  of  an  estimated 
amount  of  $587,500  will  carry  a  channel  7  feet  deep  at  low  water  from 
rhe  mouth  to  La  Salle,  100  miles  from  Lake  Michigan,  or,  in  connection 
with  the  work  already  done  by  the  State  of  Illinois,  will  complete  223 
miles  of  the  proposed  route.  A  further  expenditure  of  an  estimated 
sum  ot*  $3,500,000  will  carry  the  improvement  to  Joliet,  within  less  than 
40  miles  of  Lake  Michigan,  at  Chicago.  To  determine  the  most  practi- 
cable and  available  route  from  this  point  to  the  lake,  further  surveys 
and  investigations  are  required,  for  which  Congress  has  not  as  yet  fur- 
nished the  necessary  means. 

Since  the  advantages  of  this  route  have  been  repeatedly  brought  to 
the  attention  of  Congress  during  the  past  seventy  years  or  more,  further 
discussions  here  would  be  merely  repetition,  and  attention  will  only  be 
invited  to  the  following  named  reports  heretofore  submitted  to  Congress, 
within  the  past  twenty  years : 

General  J.  H.  Wilson,  1867,  House  Ex.  Doc.  l^o.  16,  Fortieth  Congress, 
lirst  session. 

Colonel  Macomb,  Corps  of  Engineers,  Report  of  the  Chief  of  Engi- 
neers for  1875 ;  Vol.  II,  page  525. 

Maj.  G.  J.  Lydecker,  Reports  of  the  Chief  of  Engineers,  1879,  page 
1572;   1880,  page  19i)5. 

Maj.  W.  H.  H.  Benyaurd,  Report  of  the  Chief  of  Engineers,  18S4, 
page  1958. 

Maj.  Thomas  H.  Handbury,  Report  of  the  Chief  of  Engineers,  1887, 
page  2119. 

Report  of  the  Board  of  Engineers  on  Hennepin  Canal,  1887,  Report 
of  the  Chief  of  Engineers,  1887,  page  2125. 

Money  stateinent 

Jnly  1,  1887,  amount  available |41,735.3S 

Jnly  1, 1888,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 31,508.03 

July  1,  1888,  balance  available 10,2v*T.35 

Amount  appropriated  by  act  of  August  11, 1888 200,000.00  ' 

Amount  available  for  fiscal  year  ending  June  30,  1869 210, 227, 35 


{Amount  (estimated)  required  for  completion  of  existing  project 387, 500. 00 
Am<)nnt  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 181K)  387, 500. 0<i 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 
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report  of  mr.  o.  b.  hsgardt,  assistant  knginber. 

United  States  Engineer  Office, 

La  Grange  Lock,  III,,  Jultf  1, 1888. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  improve- 
ment of  Illinois  River,  Illinbis,  for  the  fiscal  year  ending  Juue  M,  18*^ : 

LA  GRANGE  LOCK. 

Daring  the  latter  part  of  July  pamping  engines  and  pumps  were  placed  in  position 
and  gotten  ready  to  commence  thepumpingoutandthedrainingof  thelock-pitdnriaK 
the  construction  of  the  lock-gates,  head  bay  platform,  laying  of  look  floor,  and  p«viag 
•f  tail-bay. 

The  pumps  were  started  August  4,  and  the  water  inside  of  the  coffer-dam  lowered 
to  the  deposit  of  sediment  on  the  foundation  in  a  few  days. 

This  sediment  had  accumulated  during  four  seasons  of  high  water,  or  since  the 
foundation  was  completed,  and  was  estimated,  from  soundings  taken,  to  be  7;a>0 
cubic  yards.  Five  thousand  two  hundred  cubic  yards  of  this  was  removed  fromtlie 
lock-chamber  with  pumps  during  March,  April,  May,  and  part  of  June,  1887.  The 
remaining  amount,  about  1,9CK)  oubio  yards,  was  taken  from  the  lock-chamber  to  the 
top  of  the  bank  by  dump-cars  hauled  out  with  pile-driver. 

The  sediment  having  all  been  removed,  the  foundation  was  floored  over  with  l-'meh 
pine  plank. 

The  lower  miter-sill  wall  was  set  and  secured  to  the  concrete  by  dowel  bolts. 
The  mitre-sill  timbers  are  held  down  by  fourteen  If -inch  rods,  fastened  to  td-inch  by 
12-iuch  timbers  placed  longitudinally  under  the  mass  of  concrete,  6  feet  thick, 
wbich  underlies  the  whole  lower  miter-sill  wall. 

Timbers,  20  inch  bv  20  inch,  extending  across  the  chamber,  were  bolted  to  the 
foundation  10  feet  below  the  lower  miter-sill  wall  on  line  with  the  upper  side  of  the 
stop-gate  recesses,  and  will  serve  as  a  heel  for  a  coffer-dam,  should  it  at  any  time  be 
necessary  to  pump  out  the  lock  for  repairs.  The  space  between  these  timbers  aod  the 
lower  miter  sill  wall  was  filled  with  concrete  and  covered  with  2-inoh  plank. 

In  the  breast  wall  and  upper  miter-sill  wall  li-inch  dowel  bolts  were  put  in,  from 
24  to  40  inches  long. 

The  timbers  in  the  upper  miter-sill  wall  are  held  down  by  sixteen  rods  fetstened  by 
fox  keys  or  wedged  at  their  lower  ends  to  the  pier-stones  of  the  arches.  The  rodi 
vary  from  li  to  If  inches  in  diameter,  and  7^  to  5  feet  in  length. 

Checks  were  cut  in  the  walls  at. the  hollow  quoins  to  receive  the  iron  quoin  casings 
planed  to  fit  the  cast-iron  heel-posts  of  the  gates. 

Two  water-gauges,  one  above  the  upper  gates,  the  other  below  the  lower  ones,  were 
cut  on  the  chamber  side  of  the  river  wall  These  gauges  are  referred  to  the  lower 
miter-sill  wall,  which  is  7  feet  below  low  water. 

The  lock-gates  were  commenced  September  12,  and  completed,  practically,  Octo- 
ber :tl. 

The  gates  were  built  in  place. 

The  length  of  the  gates  is  43  feet,  height,  upper  gates.  20  feet  9  inches,  lower,  23 
feet  11  inches,  through  center,  4  feet  seven-eighths  inch  exclusive  of  truss  rods  or  bog 
chains. 

The  gates  are  suspende<l  from  cast-iron  columns  14  feet  6  inches  high,  stayed  by 
four  If  inch  rods,  held  by  If-inch  anchor  bolts,  passing  6  feet  into  the  wall,  fox-keyed 
or  wedged  at  their  lower  ends.  The  spaces  between  the  anchor- bolts  and  the  8toii« 
are  filled  with  sulphur  and  sand. 

Between  the  center  of  the  hollow  quoins  and  the  center  of  the  motion  of  the  g»te 
there  is  one-half  inch  eccentricity. 

The  lock-gates  are  opened  and  closed  by  means  of  oast-iron  crabs,  of  single  and 
double  purchase,  wrought-iron  spars  and  three  quarter  inch  steel  ^ire  rope. 

The  filling  of  the  lock  is  accomplished  through  sixteen  valves  placed  in  the  bead- 
bay  platform,  the  water  passing  through  eight  culverts  in  the  upper  miter-sill  wall 

The  lock  is  emptied  through  sixteen  valves  in  the  lower  fntea. 

The  headbay  platform  is  built  of  14inch  by  14-inch  and  o-inoh  by  14-inch  oak  tim- 
bers., planked  over  with  2-iuch  oak  plank.  Sixteen  valves,  2  feet  6-ioche8  by  3  l^t6 
inches,  are  fitted  into  this  platform  and  worked  from  the  top  of  the  walls  by  shafting 
and  gearing.    Two  valves  are  connected  on  each  shaft. 

The  valves  in  the  lower  gates,  eight  in  each,  of  the  same  dimensions  as  those  io 
the  headbay,  are  worked  in  a  similar  manner,  but  separately. 

Two  gratings,  made  of  6-inch  by  6-inch  timbers  and  covered  wilili  l^-inch  T-iron, 
plac<'<l  H-incbos  apart,  protect  the  valves  in  the  headbay. 

Eighteen  cast-iron  suubbing-posts,  held  down  by  six  l-inch  bolts,  each  fastened  te 
the  walls  in  a  like  manner  to  the  anchor-bolts  for  the  lock-gates,  were  placed,  ^srei 
on  the  land  wall  and  seven  on  the  river  wall. 
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Abont  1,500  cnbic  yards  of  material  were  excavated  from  the  tailbay  and  a  mat- 
tress 50  feet  long  and  90  feet  wide  put  in  and  well  ballasted  with  large  rubble-stone 
to  a  thickness  to  2  to  2^  feet. 

On  the  yth  of  November  the  work  for  the  seasoh  being  completed,  the  lock-pit  was 
flooded  and  Dredge  No.  1  set  to  work  to  cut  a  channel  through  the  lower  end  of  the 
coffer-dam  to  take  the  boats  into  the  lock  to  be  laid  in  winter  quarter,  which  was 
done  on  the  15th. 

KAMPSVILLE   LOCK. 

No  work  was  done  at  this  place  by  the  Government  during  the  year. 

Messrs.  Sanger  &  Moody,  contractors.  Joliet,  111.,  have  delivered  and  piled  the  cut 
stone  for  courses  A,  B,  C,  D,  I,  K,  L,  and  184  pieces  of  O.  R.  coping.  (Courses  C  and 
B  of  upper  miter-sill  wall  have  not  yet  been  contracted  for.) 

The  amounts  of  the  different  classes  of  stone  delivered  and  piled  are : 

Cnbio  yarda. 

Cat  stone,  dressed  face 1,380.8*2 

Cut  stone,  quarry  face 843.31 

Special  stone,  including  124  pieces  of  O.  R.  coping 657. 63 

Total ii.8!JL76 

DREDGIXO. 

Twelve  MU^  lalamd, — On  March  25  Dredges  Nos.  1  and  2,  four  4ump-scows,  coal  barsre, 
machine-shop,  and  office-boat,  were  towed  by  steamers  Hehe  and  EnterpHae  from  La 
Grange  Lock  to  Twelve  Mile  Lsland,  where  the  bar  at  the  head  of  the  island  was  to 
be  removed  by  dredging. 

The  dredges  commenced  work  on  the  2dth  and  completed  the  channel  April  14. 
Eleven  thousand  one  hundred  and  ninety-eight  cubic  yards  of  material  were  removed 
daring  this  time.  The  dredged  material  was  damped  at  the  head  of  the  island,  filling 
up  the  passage  and  making  a  dike  40  feet  wide  on  top,  450  feet  long,  and  about  3  feet 
above  low  water. 

The  breaking  of  two  spuds  on  Dredge  No.  1,  and  repairs  to  crane  of  Dredge  No.  2, 
to^^ther  with  a  continned  rise  in  the  river,  backwater  from  the  Mississippi,  caused 
considerable  delay. 

The  channel  dredged  is  85  feet  wide,  4.5  feet  deep  at  low  water,  and  2,000  feet  long. 

Worn  soundings  taken  before  the  dredging  commenced  it  was  lound  that  the  chan- 
nel was  very  narrow,  with  only  18  to  20  inches  of  water  at  low  water. 

At  the  completion  of  the  dredging  at  Twelve  Mile  Island  the  fleet  was  moved  to 
Kaupsville. 

Kainpsville  Loch. — The  boats  arrived  hereon  the  evening  of  the  16th  and  the  dredges 
were  set  to  work  on  the  17th. 

The  bar  at  this  place  was  found  at  the  lower  end  of  the  coffer-dam,  and  soundings 
showed  the  channel  to  be  only  50  feet  wide  in  one  place ;  the  average  depth  being 
only  2  feet  at  low  water. 

The  dredged  channel  is  85  feet  wide,  800  feet  long,  and  3.5  feet  below  low  water, 
aad  required  the  removal  of  7,645  cnbio  yards  of  material,  which  was  dnmped  near 
Uie  east  bank  of  the  river. 

Dredging  was  completed  April  24.  On  the  25th  the  tow  was  made  np  and  a  start 
made  for  La  Grange  Lock,  which  point  was  reached  in  the  evening  of  the  27th. 

The  majority  of  the  men  employed  dnring  the  dredging  were  discharged  and  those 
remaining  engaged  in  laying  up  boats  and  dredgers,  care  of  property,  etc. 

La  Grange  Lock. — Advantage  was  taken  of  a  rise  in  the  river  between  May  28  and 
June  11,  Dredge  No.  1  fitted  np  and  set  to  work  to  dredge  material  for  filling  in  be- 
hind the  land  wall,  steamer  Enterprise  being  used  for  towing  scows. 

Seven  thonsand  eight  hundred  and  twenty-eight  cubic  yards  of  material  were  taken 
from  the  embankment  at  the  lower  end  of  the  coffer-dam  anddumpedin  the  low  space 
between  the  land  wall  and  the  bank.  This  work  was  stopped  by  the  river  commenc- 
ing^ to  fall.  The  dredge  threw  up  a  bank  at  the  npper  end  of  the  land  wall  before 
being  laid  up. 

8NAOOING. 

8teamer  Enterprise,  with  derrick-boat,  was  sent  out  July  1  to  remove  snags  and 
other  obstructions  from  the  river  channel  between  Copperas  Creek  Lock  and  the 
mouth  of  the  river. 

The  snagging  occupied  nineteen  days,  and  during  this  time  121  snags,  logs,  etc., 
were  removed  from  the  channel,  52  of  these  between  Griggsville  Bridge  and  McQee*a 
Island,  a  distance  of  5  miles. 
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At  t  he  time  the  snagging  was  done  the  river  was  practically  at  low-water  stace, 
which  greatly  facilitated  the  work,  as  the  men  could,  in  mo^^t  cases,  work  ia  Ue 
water  fastening  the  hooks  or  chains  around  the  snags,  thereby  saving  much  time. 

REPAIRS   AND  ADDITIONS  TO   PLANT. 

Dredge  No.  1. — New  dipper-handles  and  spuds  were  made  for  this  dredge,  new  fric- 
tion blocks  for  hoisting  and  backing-drums  put  in,  a^d  worn  out  binges  on  dipper- 
door  renewed,  as  were  also  the  hoisting  and  backing  chains. 

Dredge  No,  2. — The  iron  cranes  had  250  loose  rivets  cut  out  and  new  ones  driven, 
channel  bars  reinforced  and  the  whole  crane  given  a  general  overhauling.  Tiie  dip- 
per handles,  one  spud,  and  the  hoisting  chain  were  renewed. 

Steamer  Hebe, — The  wheelhouses  were  repaired,  a  bucking-beam  for  towing  dump- 
scows  made,  and  the  outside  of  the  hull  and  wood- work  painted. 

Steamer  Enterprise,— ^h\\^  working  at  Twelve-mile  Island  a  blister  formed  ou  ilie 
port  boiler.  Boiler-makers  were  sent  for  from  Saint  Louis  and  the  boiler  paicbed. 
Ten  now  buckets  were  made  and  fitted  to  the  Dowler  wheels,  bucket-arms  straight 
ened,  and  new  holding-bolts  for  the  buckets  put  in. 

The  machinery  was  taken  apart,  repaired,  and  replaced.  It  was  found  necessary  to 
make  new  pins  for  nearly  all  connections,  retit  the  links  and  reset  the  valves. 

Offi,ce  boat, — The  inside  of  the  boat  and  the  roof  were  painted.  New  bitts  were  pot 
in  and  part  of  the  nosing  renewed. 

Flat-boats  and  dump-acows. — New  decking  was  laid  on  two  flat-boats  and  calked  with 
one  thread  of  oakum.  Several  new  chains  in  the  dump-scows  were  put  in  and  <loor» 
repaired. 

Machine  and  bladcsmith-shop. — ^This  is  an  addition  to  the  plant  and  was  built  in 
September,  on  a  flat-boat  BO  feet  long  and  16  feet  beam.  One  drili-preas  and  one  btbe 
were  purchased,  and  these,  together  with  hand-power  machinery  before  on  band, 
have  proved  very  useful,  and  especially  so  during  the  construction  of  the  lock-gatei. 

Since  this  shop  was  built  all  repairs  to  machinery  on  steam-boats  and  dredges  have 
been  made  on  the  work. 

The  boilers  and  machinery  of  pumping  engines,  pile-drivers,  and  overhead  travel- 
ing machines,  having  been  laid  up  for  several  years,  were  gone  over,  cleaned,  and  oiled. 

MISCELLANEOUS. 

The  white-oak  timber  for  the  lock-gates  was  furnished  by  Messrs.  William  Towle 
&  Co.,  Metropolis,  111. 

The  iron  and  steel  for  lock-gates,  flUing  valves,  etc.,  furnished  hf  Messrs.  Williams. 
White  &  Co.,  Moline,  111.,  was  of  excellent  workmanship  and  required  no  redttiog 
in  being  brought  together. 

The  stage  of  the  river  during  the  entire  year  was  lower  than  it  had  been  for  many 
yeiirs.  Between  July  1  and  December  4  the  river  did  not  get  above  a  I-foot  stige, 
and  during  August  and  September  0.3  feet  above  low  water  was  the  average,  lor 
several  days,  August  U  to  14,  the  river  was  0.075  feet  below  low  water  of  18TO. 

Navigation  was  practically  suspended,  except  for  small  boats,  during  the  latter  part 
of  July,  August,  and  September,  both  on  account  of  the  low  stage  of  the  river  ind 
bars  at  12-mile  Island  and  Kampsville. 

The  river  was  closed  by  ice  December  21,  and  opened  on  February  19. 

WORK  TO  BE  DONE. 

The  following  work  is  required  to  be  done  to  complete  the  improvement : 
At  La  Grange  Look, — The  construction  of  the  dam,  the  necessary  guard  banks  and 
approaches  to  the  lock.  Puddling  around  the  dam,  abutment,  ana  riprapping  the 
banks.  The  open  space  between  the  land  wall  and  bank  to  be  filled  in.  The  dred^ng 
of  a  channel,  150  feet  wide  and  2,000  feet  long  to  7  feet  below  low  water,  from  the 
lower  end  of  the  lock  to  the  channel  in  the  river.  The  upper  and  lower  end.s  of  the 
coffor-dam  removed. 

At  Kampsville  Look, — Only  the  coflfer-dam  and  the  foundation  for  the  lock  are  com- 
plered.  All  other  work,  including  the  dam  and  the  lock  keeper's  quarters,  yet  r^maiM 
to  be  done;  2,8-^1.76  cubic  yar(w  of  cut  stone  have  been  delivered  and  piled :  ib« 
balance  of  the  stone  is  yet  to  be  contracted  for. 

i>rerf^in^.— :The  dredging  necessary  to  give  a  7-foot  channel  at  low  water,  betwwo 
Copperas  Creek  Lock  and  the  mouth  of  the  river,  was  originally  estimated  to  be 
about  2,200,000  cubic  yards. 

Very  respectfully,  your  obedient  servant, 

Q.  B.  Heoardt, 
Js8ist€mt  Enginm' 
Capt.  W.  L.  Marshall, 

Corps  of  Engineers  J  U.  S,  A. 
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COMMERCIAL  STATISTICS. 


The  following  comparative  tables  are  taken  from  the  annual  report  of  the  Mer- 
chants' Exchange,  Saiut  Louis,  Mo.,  for  the  year  1887 : 

Biver  tonnage  by  months, 
RECEIPTS  BY  RIVER  IK  TONS.  1887  (AT  8AJNT  LOUIS). 


HoBtha. 


Upper 
Misstsflippi. 


Lower      ' 
MiaslssippL 


lUinoiB. 


Missooil 


Ohio. 


CamberUiKt 
and  Ten- 
nessee. 


Juinary 

February 

March 

April 

May X 

Jane 

Jnly 

Angast 

September 

October 

Kovember 

December 

Total.... 

1886 


100 

1,170 

6,265 

13,365 

16.270 

13.886 

21,880 

23.235 

16,276 

13.565 

7,306 

095  I 


6,766 
13,000 
81.076 
23,625 
81,020 
25,066 
40.740 
27.040 
18,306 
22.170 
17.665 
11.386 


8,660 

28,466 

17,606 

16^605 

2,500 

3,046 

1,865 

2,000 

2,306 

1,150 

160 


106 
1,210 
1,075 
2,005 
2,080 
7,620 
7,286 
2.430 
1.140 

770 


8,076 
10, 816 
7,016 
40.236 
26.420 
8.265 
8,600 
a826 
8,420 


.1. 


1.746 
2.815 
2.780 
8,140 
8,460 
2,450 
1,585 
2,26r, 
1,505 
1,200 
840 


132.400  I 
1*0,880 


268,736 


173, 610 


78,560 


27,700  1    121.670 


23,815 


i.OlO         32,620       116,  C 


18,200 


TONS  OP  FREIGHT  SHIPPED  BY  RIVER.  1887. 

Months. 

Lower 
HissisaippL 

MissElsippL 

Illinois 
River. 

Missouri 
River. 

nKi«      Cnmberland 

Ouachita 
and  Red 
rivers. 

jMioary  . ..ttt-ti- 

1 

February ........... 

67,280 
77,135 
82.060 
70, 145 
47,675 
60,840 
37,005 
27,765 

870 
1,470 
5,630 
7,755 
6,880 
4,205 
2,760 
2.410 

75 
1,070 
1.760 
2,230 
2,405 
2.165 
2.306 
2,210 
220 
140 

1.235 

2,020 

March 

2,070 

1,225 

830 

2.0 

280 

5.180 
2.405 
6.210 
8.200 
1.050 

1,786 

1.285 

2,866 

2,656 

2,840 

8,210 

065 

836 

1.626 

425 

April 

000 

mS"  :::::::.:..:.. 

Jonb  -- 

July 

Aogost     

Sfptember.......... 

October          

44,110                2,265 
15, 220                 2-  3.15 

.1,360 
240 

December 

18,840 

450 

Total 

538,065  1            36.170 

7.126 

14.680 

10.036 

18,716 

3.370 

Statement  showing  movement  in  flour  and  grain  by  river y  1887. 
RECEIPTS. 


By- 

Flour. 

Wheat. 

Com. 

Oats. 

Rye. 

Bariey. 

Upper  Mississippi  River  boats 

Lower  Mississippi  River  boats 

Illinois  River  boats 

Barrds. 

65,708 

84,277 

1,560 

3,256 

BuiheU. 
680,505 
792. 038 
437,477 
641,317 

Biuhelit. 

180,505 

10, 513 

101, 041 

71,277 

B^uhOs. 

457,520 

216 

41,606 

1,456 

66 

BwhsU. 

0,065 

27 

3,535 

Biuhelt. 

16,291 

2.296 

102 

UiR^riiu^  River  boats     .... ...... ...... 

401 

bouts 

Total  receipts 

104,800 

2,660,337 

454,826 

600,850 

14, 018 

18,770 

SHIPMENTS. 


NVw  Orleans  boats  and  barges 

Vicksbnrg  boat^. 

MroiphiM  lioats 

rppor  Mi«Bissippi  River  boats 

Ulimhi  River  boats 

Mis^ionri  River  boats 

Ohio  River  boats  

Cnmberland  and  Tennessee  river  boats 

Arkansas,   Red,  and   Ouachita  river 

boats  


342, 078 

178, 028 

22,834 

1,567 

1,665 

248 

75 

28,461 

12,124 


3, 817, 104 
826 
376 


5.443 

254 

40.000 

45 


7.272,031 

358,812 

42,102 

435 


1.521 
210, 017 
130, 518 


■  I        15.387 


1,434.447 

343,485 

65.600 

1,420 

180 

4,050 


103,835 
18,640 


337  I 
2,120 
443 


609 
'*35 


101 


706 


Total  shipments .%7,080  :  3,864,048     8,031,753  |  1,071,147  I      3,716 
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HHii. 

IMPROVEMENT  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

The  object  of  this  iiuproveineDt  as  far  as  at  present  authorized  is  to 
secure  a  channel  200  feet  wide  and  16  feet  deep  from  the  mouth  of  the 
river  to  one-half  mile  east  of  Hammond,  Ind.,  to  increase  the  facilities 
for  handling  the  commerce  of  this  region  and  to  afford  relief  to  the  over- 
crowded port  of  Chicago. 

The  river  and  harbor  act  of  July  5, 1884,  appropriated  $60,000  for 
the  improvenient  of  the  section  of  the  river  from  the  mouth  to  the  out- 
let of  Lake  Calumet,  with  the  following  proviso : 

*'  That  no  part  of  said  sum  shall  be  expended  until  the  right  of  way 
shall  have  been  conveyed  to  the  United  States  free  from  expense,  and  tbe 
United  States  shall  be  fully  released  from  all  liability  for  damages  to 
adjacent  property  owners,  to  the  satisfaction  of  the  Secretary  of  War." 

Parties  interested  in  the  improvement  of  this  stream  have  busied 
themselves  in  procuring  the  necessary  releases  and  right  of  way.  The 
matter  is  now  in  the  hands  of  the  Department  of  Justice  for  examina- 
tion of  titles  and  preparation  of  the  necessary  legal  papers. 

Work  will  be  commenced  on  this  section  of  the  river  as  soon  as  the 
terms  of  the  act  have  been  complied  with. 

The  river  and  harbor  act  approved  August  5,  1886,  appropriated' an 
additional  sum  of  $30,000  for  the  improvement  of  this  river,  a  part  of 
which  was  designated  by  Congress  to  be  used  in  dredging  in  the  river 
between  the  Forks  and  one-half  mile  east  of  Hammond.  This  part  was 
further  divided  at  the  State  line  between  Indiana  and  Illinois. 

The  language  of  that  part  of  the  act  which  relates  to  this  appropria- 
tion reads  as  follows : 

ImproviDg  Calnmet  River,  Illinois:  Continuing  improvement,  $30,000 ;  of  which 
$11,250  are  to  be  nsed  between  the  Forks  and  one-half  mile  east  of  Hammond,  Ind., 
$5,625  of  which  are  to  be  used  in  dredging  the  river  between  the  Forks  and  the  State 
line  of  Illinois  and  ludiaua,  and  $5,025  on  the  river  at  Hammond,  Ind. :  Protided^ 
however,  That  no  part  of  Raid  sum,  nor  any  sum  heretofore  appropriated  except  the 
said  $11,250  for  the  river  above  the  Forks,  shall  be  expended  until  the  entire  right  of 
way,  as  set  forth  in  Senate  Ex.  Doc.  No.  9,  second  session  Forty-seventh  Congrees, 
shall  liave  been  conveyed  to  the  United  States  fcee  of  expense,  and  the  United  StatM 
shall  be  fully  released  from  all  liability  for  damages  to  adjacent  property  ownerft,  to 
the  satisfaction  of  the  Secretary  of  War ;  and  if  any  of  the  owners  of  real  estate  re- 
quired to  be  taken,  or  that  is  damaged  for  the  purpose  of  stiaightening  or  widening 
that  portion  of  the  Calnmet  River  tor  which  the  appropriation  herein  is  now  made, 
can  not  be  induced  to  convey  lo  the  United  States  such  real  estate  so  required,  sad 
release  their  claim  for  damages  caused  by  said  improvement,  or  shonld  the  owner  or 
owners  be  incapable  of  conveying  and  releasing,  or  shonld  his  or  her  name  or  resi- 
dence be  unknown,  or  he  or  she  be  a  non-resident  of  the  Stat«  of  lUinois,  it  shill 
then  be  the  duty  of  the  United  States  attorney  for  the  northern  district  of  Illinois 
to  immediately  file  a  petition  in  any  court  having  jurisdiction  thereof,  in  the  maooer 
and  as  authorized  by  the  laws  of  the  State  of  Illinois  in  sach  cases,  for  the  purpose 
of  ascertaining  the  just  compensation  to  be  paid  to  the  respective  owners  of  the  land 
taken  or  damaged :  Provided,  however,  That  the  other  owners  of  property  and  parties 
interested  in  said  improvement  shall  first  execute  a  bond  to  the  United  States,  tobf 
approved  by  the  Secretary  of  War,  for  the  payment  of  the  costs  of  such  proceedings, 
and  to  pay  any  judgment  that  may  be  rendered  therein,  and  on  failure  to  do  so  tbe 
proceedings  shall  be  dismissed. 

Under  the  terms  of  this  act  a  project  was  submitted  to  the  Chief  of 
Engineers,  by  my  predecessor,  Maj.  Thomas  H.  Handbnry,  Gorps  of  En- 
gineers, May  28, 1887.  and  which  is  found  in  fall  in  the  last  Annual  Be- 
port  of  the  Chief  of  Engineers,  page  2168. 

Proposals  for  doing  the  work  therein  proposed  were  solicited  June 
28, 1887,  and  opened  July  29,  1887. 
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With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered 
into  with  Mr.  S.  O.  Dixon,  of  Eacine,Wi8.,  the  lowest  responsible  bidder, 
who  has  completed  his  contract. 

Under  the  provisions  of  this  contract  37,743  cubic  yards  of  material 
were  dredged  from  the  channel  at  Hammond,  Ind.,  and  39,061  cubic 
yards  at  Burnham,  111. 

PROPOSED  APPLICATION    OF    FUNDS    ALREADY    APPROPRIATED    AND 
THOSE  ASKED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

When  the  provisions  of  the  law  are  complied  with  it  is  proposed  to 
*PPJy  the  available  funds  and  those  asked  for  to  carrying  into  exe- 
cution the  existing  project,  t.  c,  to  the  purchase  of  the  necessary  ma- 
chinery, and  to  dredging  with  a  view  to  improve  equally  the  channel 
throughout  the  section  appropriated  for,  with  a  view  to  securing  ulti- 
mately a  channel  16  feet  in  depth  and  200  feet  in  width  throughout. 

The  estimated  cost  of  this  improvement,  provided  the  Government 
owned  the  plant,  is  $425,000.  If  done  by  contract  the  estimate  is 
$1,000,000. 

It  would  be  undoubtedly  far  more  economical  for  the  Government  to 
do  the  work  with  its  own  dredges,  if  appropriations  can  be  secured  to 
keep  the  plant  at  work.  But  with  irregular  and  insufficient  appropria- 
tions, with  consequent  idle  and  constantly  depreciating  plant,  the 
economy  of  that  course  is  not  so  apparent. 

The  estimate  herewith  submitted  is  for  both  the  upper  and  lower 
sections  of  the  river,  that  have  been  appropriated  for,  and  includes  the 
entire  stretch  from  the  mouth  of  the  river  to  one-half  mile  east  of  Ham- 
mond, Ind. 

Money  statement, 

Jaly  1,  1887,  amount  available $79,227.50 

Jaly  1,  1888,  amonnt  expended  during  fiscal  year,  exclDBive  of  liabilities 
ouutanding  Jnly  1,  1837 10,323.02 

July  1,  1888,  balance  available 68,904.48 

Amoant  appropriated  by  act  of  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 118. 904. 48 

{Amount  (estimated )  required  for  completion  of  existing  project 295, 000. 00 
Ainount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1890  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


As  the  Calumet  River  and  Harbor  are  so  closely  connected  in  their  commercial  re- 
lations, no  commercial  statistics  are  given  in  this  place. 


Digitized  by  VjOOQIC 


1898  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

Ahuiract  ofpropoBaU  received  and  opened  by  MaJ,  ThonuM  H.  Handhwry^  Corps  o/Engimeny 
r.  S.  Army,  at  Chicago y  III.,  July  29,  *Itt87,  for  dredging  in  the  Calumet  Birer  betteeen 
the  Forks  and  one-half  mile  east  of  Hammond,  Ind, 


No. 


Name  of  bidder. 


Sobert  Finch 

Green's  Dredging  Company. 

Samael  O.  Dixon 

F.R.  Crane 

Dodge  &  Petrie 


Reftidenoe. 


Grand  Haven,  Alich . 

Chicago.  HI 

Bacioe,  Wis 

Chicago,  111 

do 


Priee 

peroibie 

yard. 


CaUi. 

» 
S 
11 
33 
Si 


With  the  approval  of  the  Chief  of  Engineers,  a  contract  was  entered  into  (Aagoit 
11, 1687)  with  8.  O.  Dixon,  the  lowest  responsible  bidder  for  this  work. 


HH  12. 

SURVEYS  FOR  THE  HENNEPIN  CANAL. 

Xo  additional  surveys  were  made  daring  the  year  for  the  Heunepin 
Caual  or  expenses  incurred  on  account  of  the  appropriation  tlierefor 
which  was  assigned  to  this  office. 

Money  statement 

July  1, 1887,  amount  available $633.66 

July  1,  18S8,  balance  available 633,66 
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IMPROVEMENT  OF  HAEBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI- 
GAN, AND  OF  GRAND  RIVER  BELOW  GRAND  RAPIDS. 


BEFOUT  OF  MAJOR  S.  if.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVT. 
LIEUT,  COL,  U,  S,  A.y  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR 
ENDING  JUNE  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS, 


IMPROVEMENTS. 


1.  Charlevoix  Harbor  aud  eutrauce  to 

Pine  Lake,  Michigan. 

2.  Frankford  Harbor,  Michigan. 

3.  Harbor  of  Refuge  at  Portage  Lake, 

Michigan. 

4.  Manistee  Harbor,  Michigan. 

5.  Ludington  Harbor,  Michigan. 

6.  Pentwater  Harbor,  Michigan. 


7.  White  River  Harbor,  Michigan. 

8.  Muskegon  Harbor,  Michigan. 

9.  Grand  Haven  Harbor,  Michigan. 

10.  Black  Lake  Harbor,  Michigan. 

11.  Saugatuck  Harbor,  Michigan. 

12.  South  Haven  Harbor,  Michigan. 

13.  Saint  Joseph  Harbor,  Michigau. 

14.  Michigan  City  Harbor,  Indiana. 


United  States  Engineer  Office, 

Detroit,  Mich.^  July  7, 1888. 
Sm :  I  have  the  honor  to  submit  herewith  the  annual  report-s  relating 
to  works  of  river  and  harbor  improvement  under  my  charge,  for  the 
tiscal  year  ending  June  30, 1888. 

"Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Maj'tr  of  Engineers^ 
Bvt.  Ueut.  GoL,  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


I  I  10. 


IMPROVEMENT  OF  CHARLEVOLX  HARBOR  AND  ENTRANCE  TO  PINE  LAKE, 

MICHIGAN. 

Object. — To  secure  a  navigable  channel  between  Lake  Michigan  and 
Pine  Lake  by  way  of  Round  Lake. 

Projects. — The  earliest  project,  adopted  in  1SG8  and  revised  in  187o-'76, 
was  to  dredge  a  channel  between  Lake  Michigan  and  Round  Lake  100 

1899 
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to  150  feet  wide  and  protect  its  sides  by  close  piling.  This  project 
was  modified  in  1876  by  substituting  crib-work  for  piling  beyoodthe 
shore-line.  The  project  for  tlie  channel  between  Hound  and  Pine  lakes 
was  adopted  in  1882  and  contemplated  a  dredged  channel  80  feet  wide 
and  12  feet  deep,  protected  by  pile  revetment. 

Description  and  present  condition  of  works. — The  channel  between  Lake 
Michigan  and  liound  Lake  is  protected  by  two  crib-work  piers  extended 
by  plankbeam  revetments  into  Round  Lake. 

The  north  pier  is  779  feet  long,  consisting  of  302  feet  of  crib-work  20 
feet  wide,  built  in  1879  and  1^81,'  and  40  feet  of  crib-work  20  feet  wide 
and  427  feet  of  crib- work  16  feet  wide  built  by  local  enterprise  previous 
to  1873.  The  extension  into  Round  Lake  is  by  984  feet  of  plankbeam 
revetment,  of  which  354  feet  were  built  in  fiscal  year  1887-'88. 

The  south  i>ier  is  341  feet  long,  301  feet  being  crib- work  20  feet  wide, 
and  40  feet  being  crib-work  16  teet  wide.  The  extension  into  Boood 
Lake  is  by  plankbeam  revetment  1,493  feet  long. 

The  distance  between  piers  is  about  160  feet  at  the  entrance  of  chan- 
nel and  about  105  feet  between  revetments. 

The  channel  between  Round  and  Pine  lakes  is  protected  by  pile  revet- 
ments 12  feet  wide,  that  on  the  north  side  being  339  feet  long,  and  that 
on  the  south  side  being  366  feet  long.    The  width  of  channel  is  83  feet 

The  crib-piers  are  in  serviceable  condition,  but  owing  to  the  fact  that 
the  work  stated  to  have  been  put  In  by  local  enterprise  previous  to  1873 
was  merely  placed  upon  the  natural  bottom  of  the  lake^  it  has  never 
been  possible  to  dredge  the  channel  between  the  piers  to  its  full  width 
for  fear  of  undermining.  The  plank-beam  revetments  are  in  some  places, 
particularly  on  south  side  of  channel,  sho^ng  evidences  of  weakness. 
This  is  due  to  the  fact  that  the  work  was  never  properly  tied  back,  and 
pressure  from  the  rear,  together  with  the  undermining  in  front,  has,  in 
some  places,  Inclined  it  towards  the  channel. 

The  works  in  the  upper  channel  are  in  good  order. 

Operations, — The  contract  with  Luther  E.  Allen,  in  force  at  the  close 
of  the  last  fiscal  year,  was  closed  during  the  current  year,  and  resulted 
in  the  construction  of  354  feet  of  plank-beam  revetment  on  the  north 
side  of  the  channel,  in  the  removal  of  4,500  cubic  yards  of  dredged  ma- 
terial from  between  the  piers,  and  in  the  extension  of  the  south  pier  50 
feet  by  a  crib  20  feet  wide  and  12  courses  high  with  6  courses  of  super- 
structure. This  crib  was  placed  on  a  stone  foundation  on  a  site  pre- 
pared by  dredging.  Some  difficulty  was  apprehended  in  the  construc- 
tion of  the  plank-beam  revetment  from  the  Rifenburg  Milling  Company, 
whose  grist-mill  was  located  with  its  south  face  in  dangerous  proximity 
to  the  proposed  line  of  revetment.  The  owners  of  the  grist-mill  feared 
that  in  dredging  for  the  site  of  the  revetment  the  foundation  of  their 
mill  would  be  undermined,  and  had  threatened  legal  procee<lin?s. 
Af.er  conferring  with  the  interested  parties,  the  alignment  was  so  chosen 
that  no  danger  resulted *from  the  disturbance  of  the  ground  in  front  of 
the  mill.  The  site  for  the  revetment  was  excjvvated  to  a  depth  pfj* 
feet,  except  in  front  of  the  mill,  where  it  was  only  6  feet  deep ;  and  the 
piling  to  retain  the  revetment  was  also  made  close  along  this  portion, 
in  order  to  insure  greater  stability.  The  space  between  the  revetment 
and  the  natural  bank  was  tilled  with  edgings. 

Present  depth  of  water, — Owing  to  a  shoal  that  is  making  around  the 
end  of  the  south  pier,  vessels  drawing  over  10  feet  can  not  enter  the 
channel.  The  difficulty  will  undoubtedly  be  obviated  upon  the  exten- 
sion of  the  south  pier,  and  12  feet  of  water  will  then  be  rendered  pra<> 
ticable. 
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An  extensiou  of  the  sontli  pier  is  urgently  needed  to  intercept  the 
shoal  terming  out  from  the  shore  and  across  the  channel.  The  estimated 
length  of  this  extension  is  250  feet. 

It  is  estimated  that  $50,000  can  bo  profitably  expended  during  the 
fiscal  year  ending  June  .  0,  1890,  in  extendiug  the  south  pier  and  in 
general  repairs  to  piers  and  planii-beaui  revetments,  and  it  is  respect- 
fully recommended  that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  coUectiou  district,  Michigan.  The  uoarebt 
port  of  entry  is  Grand.  HaveD,  Mich.  The  nearest  light-house  is  Grand  Traverse.  A 
beacon- light  is  shown  near  end  of  north  pier. 

Original  estimated  cost  of  work,  1868 $198,044.14 

Amende<l  in  1876 186,000.00 

Whole  amount  appropriated  from  1868  to  1888,  inclusive 81,000.00 

Whole  amonn t  expended 78, 079. 20 

Money  statement 

July  1,1887,  amouut  available $10,289.18 

July  1,  1838,  amount  expended  during  hscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 7,368.38 

July  1, 1888,  balance  available 2,920.80 

Amount  appropriated  by  act  of  August  11,  1888 12,500.00 

Amouut  available  for  fiseal  year  ending  June  30,  1889 15, 420. 80 

f  Amonn t  (estimated)  required  for  completion  of  existin^^  prmect 92, 500.  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30, 1890    50, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,   CHARLEVOIX  HARBOR,   MICHIGAX,    PROM  JULY   1,   1887,   TO 

JUNE  30,  18:^. 

Vessels  entered  and  cleared 631 

Tonnage 89.367 

Article8  mtered  and  cleared. 


Articles. 

Quantities. 

a,  925  , 

25,500 

3,000 

1,500 

1,000 

12,000 

18,000 

15,000 

650 

300 

47,500 

400  , 
2,000 

ArUcles. 

Quantities. 

Entered : 

Merchandise 

Iron  or© 

Coal 

Lime 

Keroeene 

Wheat 

*  Corn     

tons.. 

do  . 

do... 

...barrels.. 

do  ... 

..boshels.. 
do.... 

£ntert>d— continued : 

Fresh  fish 

Limestone 

Cleared: 

Lumber 

Shingles 

Hoops 

Broom-handles  — 

Railroad  ties 

Post^ 

Wood 

Slabs 

Bark 

Merchandise 

pounds.. 

tons.. 

.feet,B.M.. 
...number.. 

do.... 

do.... 

do.... 

do  ... 

cords.. 

do.... 

do  .. 

tons.. 

468,000 
1.100 

20, 000,  00« 

14,  000,  out 

6,  550, 000 

C5,0U« 

Oats 

do... 

165,000 

Feed 

......tons.. 

112, 000 

Hay 

Brick 

Beer    

do... 

..number.. 
...barrels.. 

5,000 
2.0UO 
h,  OUO 

Potatoes 

...bushels.. 

7,250 

I  I  2. 

IMPROVEMENT  OF  FRANKFORD  HARBOR,  MICHIGAN. 

Object. — To  secure  a  navigable  chanDel  from  Lake  Michigan  to  Lake 
Aux  Bees  Scies  and  to  make  it  a  harbor  of  refuge. 

Project — The  original  project,  adopted  in  1866,  was  to  dredge  a  chan- 
nel 200  feet  wide  across  the  narrow  strip  of  land  separating  the  two 
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lakes  and  extending  from  the  12-foot  curve  in  one  to  the  12-foot  curve 
in  the  other,  the  sides  of  the  cut  to  be  protected  by  crib-piers  and  re- 
vetments. 

The  present  project^,  adopted  in  1881,  contemplates  the  extension  of 
the  piers  into  a  depth  of  16  feet  of  water,  where  a  rocky  bottom  ivS  foond. 
It  is  believed  that  if  the  piers  were  extended  to  this  depth  there  would 
be  no  further  trouble  ii*om  shoaling  at  the  harbor  entrance. 

Description  and  present  condition  of  works. — The  channel  is  protected 
on  the  north  by  602  feet  of  crib- work  20  feet  wide,  and  396  feet  of  pile 
revetment  14  feet  wide. 

The  south  side  of  the  channel  is  protected  by  351  feet  of  crib- work 
30  feet  wide,  799  feet  of  crib- work  20  feet  wide,  and  187  feet  of  pile  re- 
vetment 14  feet  wide.    These  works  are  all  in  a  good  state  of  repair. 

Depth  of  water. — ^I'he  present  available  depth  of  water  is  12  feet,  as 
determined  by  soundings  taken  May  23, 1888. 

No  work  was  done  during  the  fiscal  year,  the  amount  of  money  avail- 
able being  insuflScient  for  undertaking  any  pier  extension. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  tbe 
fiscal  year  ending  June  30,  1890,  in  pier  extension  and  such  repairs  as 
may  become  necessary,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearer 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-honse  is  at  Point  ins  Bee* 
Scies.    A  light  is  located  near  end  of  Sonth  Pier. 

Original  estimated  cost  of  work,  1H66,  amended  in  1875,  and  again  in 

ltf79 $254,196.00 

The  whole  amount  appropriated  from  18t>5  to  1888,  inclasive 255,  ©9.  K> 

Amount  covered  into  Treasnry  (Report  1871,  page  133) 5, 721. .V> 

Whole  amount  expended 24G,618.4*i 

Money  statement. 

July  1,  1887,  amount  available 83,74^i»• 

Julv  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 429. iG 

July  1,  1888,  balance  available .T:n9.i»r> 

Amount  appropriated  By  act  of  August  11,  1888 t5,O00.U' 

Amount  available  for  iiscal  year  ending  June  30,  1889 11, 319. 9^^ 

f  Amount  (estimated)  required  for  completion  of  existing  project 65,  OCNl  t»' 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    50,UOO.<^' 
I  Submitted  in  compliance  with  requiremeuts  of  sectious  2  of  river  and 
i      harbor  acts  of  lc566  and  1H()7. 


Statement  of  the  amount  of  oommerce^  July  1,  1887,  to  June  30, 

L^?. 

Articles. 

QniDtities.  , 

Articles. 

'   Quiinlilif* 

Cleared: 

Lnniber 

Shingles 

Ties 

POBt« 

Bark 

.Slabs  ajidwootl.... 

fect,B.M.. 

pieces.. 

do 

do  .. 

oardn . . 

<lo 

30,693,000  i 
2,^)6.000  ! 
1.700 
5,  OUU 
•J.K'O 
7.970 

Cleared— continued : 

Truit 

Fish  

Kntf  n  il : 

MvM(handij«e 

Product' . . 

.  barrels. 
tous. 

—  tons 
...  do  -- 

A. 

222,  fr" 

*  * 
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I  I  3. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN. 

Object. — To  secure  a  uavigable  channel  from  Lake  Michigan  to  Port- 
age Lake,  such  as  to  make  it  a  harbor  of  refuge. 

Project — ^The  original  project,  adoptetl  in  1879,  was  to  dredge  a  chan- 
nel 3(N)  feet  wide  and  18  teet  deep  connecting  the  two  lakes.  The  sides 
of  the  cut  were  to  be  protected  by  pile  revetments  extending  into  Lake 
Michigan  by  crib-work.  Owing  to  the  fact  that  temi>orary  jetties  built 
in  1879  were  utilized  subsequently  as  a  foundation  for  the  revetments, 
the  present  channel  is  370  feet  wide. 

Description  and  present  condition  of  the  works, — The  present  works  on 
tha  north  side  of  the  channel  consist  of  1,239  feet  of  pile  revetment,  14 
to  18  feet  wide,  filled  with  edgings,  ballasted  with  stone,  and  151.5  feet 
of  crib  work  24  feet  on  the  outer  end.  On  the  south  side  of  the  channel 
the  works  consist  of  573  feet  of  pile- work  14  to  18  feet  wide;  805  feet 
of  pile  revetments  14  feet  wide  filled  with  edgings  ballasted  with  stone. 

Owing  to  very  stormy  weather  last  fall  some  parts  of  the  north  revet- 
ment showed  signs  of  spreading,  the  head  of  some  of  the  ties  pulling 
through  the  side  timbers. 

In  order  to  temporarily  secure  the  work,  iron  tie-rods  passing  across 
the  whole  work  from  front  to  rear  were  put  into  the  work  at  the  worst 
pl4pes. 

The  crib-work  is  in  good  condition.  On  the  south  side  573  feet  of 
revetment  from  the  western  end  of  the  pier  will  have  to  be  rebuilt 
eventually  as  the  piles  were  driven  to  an  insufficient  depth.  The  re- 
mainder of  the  revetment  on  the  south  side  is  in  good  condition,  needing, 
however,  additional  filling. 

Operations. — By  contract. — The  contract  with  Schwarz  &  Berner  for 
placing  two  cribs,  50  by  24  feet,  on  pile  foundation,  which  contract  was 
in  force  at  the  close  of  the  last  fiscal  year,  was  completed  May  5,  1888. 
The  north  pier  was  thereby  extended  100.4  feet.  These  cribs  are  18 
courses  high  with  6  courses  of  superstructure. 

Owing  to  the  extremely  stormy  weather  in  the  latter  part  of  1887 
the  contractors  were  unable  to  complete  the  filling  in  of  these  cribs 
before  winter  set  in,  and  their  contract  was  extended,  by  authority  of 
the  Chief  of  Engineers,  to  May  15,  1888. 

By  hired  labor. — ^The  United  States  dredge  Farquhar  completed  her 
work  at  this  point  on  August  6, 1887,  having  commenced  operations  on 
the  20th  of  June  previous. 

A  channel  50  feet  wide  and  13  feet  deep  was  excavated  over  the  same 
ground  as  covered  by  the  dredging  of  previous  years. 

The  United  States  dredge  was  again  put  to  work  in  channel  on  the 
25th  of  June,  1888. 

During  the  fiscal  year  11,094  cubic  yards  of  material  were  removed 
by  the  dredge. 

The  inner  of  the  three  cribs  on  the  north  pier,  built  in  1883,  which 
had  settled  very  irregularly,  was  leveled  up  with  the  rest  of  the  work 
and  filled  with  stone. 

Depth  of  water. — In  consequence  of  the  unusually  low  stage  of  water 
and  the  shoaling  which  is  constantly  taking  place,  owing  to  the  very 
incomplete  condition  of  the  works,  only  7.5  feet  of  water  was  available 
in  May,  1888.  The  United  States  dredge  Farquhar  was  therefore  sent 
to  this  h^^bor  to  deepen  the  channel  as  far  as  the  small  sum  available 
^onld  permit. 
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Until  the  piers  iire  extended  iuto  dee[)  water,  so  that  tbe  channel  can 
be  excavated  to  a  depth  of  18  feet,  dredging  will  be  need^  at  short  in- 
tervals to  accommodate  local  commerce.  If  the  approved  project  for  a 
harbor  of  refuge  at  this  point  is  ever  to  be  carried  oat,  sound  economy 
would  indicate  that  the  appropriations  be  made  large  enough  to  com 
plete  the  work  in  a  reasonably  short  time.  In  the  approve*!  project 
1,200  feet  of  crib  work  were  called  for  on  the  outer  ends  of  the  pierN 
Up  to  the  present  time,  owing  to  iusufficient  appropriations,  only  IjO 
feet  have  been  put  in  place.  The  annual  dredging  required  is  product- 
ive of  only  temporary  benefits,  and  will  add  a  large  sum  to  the  liualcost 
of  the  work  if  the  present  insufficient  appropriations  are  kept  up. 

I  would  therefore  respectfully  recommend  that  $150,000  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1890. 

This  work  is  located  iu  the  Michigan  collection  district,  Michigan.  Tbe  nesK^ 
port  of  entry  is  Grand  Haven,  Mich.    The  nearest  light-honae  is  Manistee,  Mich. 

Original  estimated  cost  of  work,  1879 $l?i9,8eCLrt) 

Whole  auionn t  appropriated  from  1879  to  1888,  inclnsive 82,  oOO.  06 

Whole  amount  expended 81,719.07 

Money  statement, 

July  1,  1887,  amount  available $12.2ftirJ 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $11,299.95 

July  1,  1888,  outstanding  liabilities 179.'65 

ii,4:;|ou 

July  1,  18'r8,  balance  available : /^'.iS 

Amount  appropriated  by  act  of  August  11, 1888 10.a»i.iS' 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 780.  'fl 

r  Amount  (estimated)  required  for  completion  of  existing  project 172, DUO. <W 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1800  150,  OiX).(» 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  18G6  and  1867. 


Commercial  statiaticSt  harbor  of  refuge  at  Portage  Lake,  Michigany  from  Julg  1,  18c7,  & 

June  30,  1888. 

Vessels  entered  and  cleared -138 

Toniiaj'e 35, 3M 


I  I  4. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

Object — ^To  secure  a  navigable  channel  from  Lake  Michigan  into 
Manistee  Eiver  and  Lake. 

Project. — ^The  project  now  in  force  was  adopted  in  1866,  and  modified 
in  1870-1874,  and  is  to  secure  a  channel  of  navigable  width  and  12  feet 
deep,  the  piers  to  extend  to  the  14-foot  curve  in  Lake  Michigan.  Pre*- 
ent  width  of  channel  at  entrance,  180  feet. 

Description  and  present  condition  oftcorlcs. — On  the  north  side  of  tie 
channel  there  are  1,040  feet  of  crib- work  prolonged  to  eastwanl  by  1,€R 
feet  of  pile  revetment  14  feet  wide.  Of  the  crib- work  403  feet  is  24  f  A 
wide,  constructed  in  1876-1882;  30  feet  is  30  feet  wide,  constructed k' 
1872 ;  015  feet  is  20  feet  wide,  constructed  in  1868-1872, 
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The  orib-work  on  the  south  side  of  the  channel  is  1,097  feet  loog,  200 
feet  being  30  feet  wide,  bnilt  in  1882-1887;  251  feet  being  24  feet  wide, 
boilt  in  1876-1870;  30  feet  being  30  feet  wide,  built  in  1872,  and  616 
feet  being  20  feet  wide,  built  in  1868-1872. 

The  pile  revetment  on  the  south  side  is  490  feet  long,  14  feet  inde. 
The  pile  revetments  both  on  the  north  and  south  sides  are  in  need  of 
repairs,  the  south  side  being  especially  bad.  The  crib-work  is  in  fair 
condition. 

Depth  of  water. — ^A  navigable  channel  12  feet  in  depth  has  been  main- 
tained throughout  the  year. 

Operations. — A  contract  with  Messrs.  Schwarz  &  Bemer  for  placing 
one  crib  50  by  30  feet  on  pile  foundation  in  extension  of  south  pier  was 
in  force  at  the  close  of  the  last  fiscal  year.  Work  was  commenced  An- 
gust  29, 1887,  and  completed  November  22, 1887.  The  crib  thus  placed 
is  16  courses  high  with  6  courses  of  superstructure.  It  had  been  in- 
tended to  fill  the  interval  between  this  and  the  preceding  crib  with 
brnsh  ballasted  with  stone,  but  after  placing  the  crib,  and  before  the 
saperstructure  had  been  added,  the  interval  was  completely  filled  with 
stone  washed  from  the  incomplete  crib  by  a  heavy  gale,  making  it  im- 
possible to  carry  out  the  original  design  of  a  brush  and  stone  filling. 
The  approved  project  calls  for  an  extension  of  the  piers  into  14  feet  of 
water,  and  to  accomplish  this  300  feet  of  crib- work  are  still  needed  on 
the  south  pier  and  200  feet  on  the  north  pier. 

It  is  therefore  respectfully  recommended  that  $50,000  be  appropri* 
ated  for  the  fiscal  year  ending  June  30, 1890,  to  be  applied  in  pier  ex- 
tension and  SQch  repairs  as  may  be  necessary  to  existing  work. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entiy  is  Grand  Haven,  Mich.    A  light  is  shown  near  the  head  of  south  pier. 

Original  estimated  cost,  1866,  amended  1875 $234,000.00 

Whole  amount  appropriated,  1866  to  1888,  inclnsive 2:^,  000. 00 

Whole  amount  expended 230,786.51 

Money  statement. 

July  1, 1887,  amount  available $12,891.88 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 6,678.39 

July  1, 1888,  balance  available 7,213.49 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 17, 213. 49 

I  Amount  f  estimated)  required  for  completion  of  existing  project 82, 700. 00 

I  Amonnttnat  can  be  profitably  expended  in  fiscal  yearendiuff  June  30, 1890    50, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Ommereial  $taUaHes,  Manistee  Harbor,  Mkhiganj  from  July  1, 1887,  to  June  20,  188a 

Vessels  entered  and  oleaied 3,459 

Tounage 889,879 


I  I  5. 
IMPBOVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 


Objeet — ^The  original  object  of  this  improvement  was  to  secure  a  cban- 
mel  of  navigable  width  and  12  feet  deep  between  Lake  Michigan  and 
Tere  Marquette  Lake.  The  present  project  is  to  make  this  a  harbor  of 
tefage. 
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Project — ^To  widen  the  present  entrance  to  Pere  Marquette  Lake  to 
400  feet,  and  dredge  the  new  channel  to  a  depth  of  18  feet.  This  wfll 
necessitate  the  constrnction  of  a  new  south  pier  and  the  removal  of  tiie 
present  one. 

Description  and  present  condiUon  of  ti7orfc«.— (1)  ^N'orth  pier,  947  feet 
long,  of  crib- work,  200  feet  being  24  feet  wide,  built  between  1879  and 
1886;  and  747  feet,  20Teet  wide,  built  between  1868  and  1876,  with  one 
crib  30  by  30  feet,  in  this  section.  (2)  South  pier,  1,112  feet  crib-work, 
256  feet  being  30  feet  wide,  built  between  1878  and  1882,  and  856  feet 
built  between  1868  and  1874,  with  one  crib  25  by  25  feet,  in  the  last- 
mentioned  section.  ^3) Southrevementandpile-pier567feetlong.  Both 
piers  are  in  fair  condition.  As  already  stated,  the  project  now  in  force 
provides  for  the  removal  of  the  entire  south  pier  and  revetment. 

Depth  of  water, — ^At  the  beginning  of  the  present  season  of  navigation 
there  was  a  depth  of  less  than  12  feet.  At  the  close  of  the  present  fiscal 
year  there  had  been  dredged  a  15-foot  channel  which,  however,  can 
only  be  considered  temporary. 

Operations. — The  only  work  done  at  this  harbor  during  the  present 
fiscal  year  was  to  dredge  a  channel  for  the  temporary  relief  of  naviga- 
tion. This  was  done  with  the  Government  dredge  and  hired  later. 
Work  was  commenced  June  4,  and  completed  June  19,1888,  and  resalted 
in  the  removal  of  3,780  cubic  yards. 

The  work  of  carrying  oat  the  present  project  has  been  delayed  by  the 
fa^t  that  no  authority  existed  for  the  acceptance  by  the  United  States 
of  a  strip  of  land  needed  for  the  widening  of  the  channel.  An  enabling 
act  was  passed  by  Congress,  approved  April  24, 1888,  authorizing  the 
acceptance  by  the  United  States  of  the  above  mentioned  strip  of  land, 
which  the  Pere  Marquette  Lumber  Company  has  offered  to  donate.  Ne- 
gotiations are  now  in  processfor  the  transfer  of  this  land  to  the  United 
States,  and  as  soon  as  it  shall  have  been  effected  work  will  be  com- 
menced on  the  present  project  with  the  funds  available. 

When  once  commenced,  it.is  highly  desirable  that  the  work  of  widening 
the  entrance  shall  be  pushed  continuonsly  to  completion,  and  it  is,  there- 
fore, respectfully  recommended  that  $250,000  be  appropriated  for  tJie 
fiscal  year  ending  June  30, 1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-house  is  Grand  An  Sable.  A 
light  is  shown  near  the  end  of  south  pier. 

Original  estimated  cost  of  work,  1866,  amended  1879 |213, 787. 07 

And  in  1885 419,185.20 

Whole  amount  appropriated  from  1868  to  1888,  inclusive 292, 435. 00 

Whole  amount  expended 237,057.19 

Money  statement. 

July  1, 1887,  amount  available $56,884.48 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  lia- 
bilities outstanding  July  1.  1887 1866.82 

July  1,  1888,  outstanding  liabilities 639.85 

1,506,67 

Juiyl,  1888,  balance  available 55,377.1*1 

Amount  appropriated  by  act  of  August  11, 1888 60«000.i)0 

Amount  available  for  fiscal  year  ending  June  30, 1889 115,377.81 
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f  AmooBt  (estimated)  required  for  oompletion  of  existing  project $302,,935.20 

I  Amoant  that  can  be  projdtably  expended  in  fiscaljear  ending  Jnne  30,1890  250,000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


Ccwmeroial  BtatUHcs,  Ludington  Harhor,  2£%ohiganf  from  July  1, 1887,  to  June  30,  1888. 

Vessels  entered  and  cleared 1,511 

Tonnage ^ 270,316 


II  6. 
IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN, 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  to  !Pent- 
water  Lake,  which  is  the  harbor  of  Pentwater. 

Project. — ^The  present  project,  adopted  in  1866,  is  to  obtain  a  channel 
150  feet  wide  and  12  feet  deep,  protected  by  piers  extending  into  Lake 
Michigan  and  revetments  to  Pentwater  Lake. 

Description  andpresent  condition  of  worJcs. — ^The  north  pier  consists  of 
403  feet  of  crib-work,  of  which  233  feet  is  30  feet  wide  and  169  feet  is  20 
feet  wide,  and  428  feet  of  pile-pier  14  feet  wide.  The  revetment  in  ex- 
tension of  north  pier  is  1,393  feet  long,  pile- work  14  feet  wide.  The 
crib-work  is  in  good  condition,  with  the  exception  of  the  filling,  which 
needs  to  be  added  to  at  several  points,  and  particularly  at  two  of  the  in- 
tervals between  the  20-foot  cribs. 

The  superstructure  of  the  pile-pier  needs  renewal  over  a  length  of  380 
feet,  and  overhauling  of  the  filling.  The  pile  revetment  is  in  fair  con- 
dition. 

The  south  pier  consists  of  672.8  feet  of  crib- work,  of  which  53.8  feet 
is  30  feet  wide,  32  feet  is  32  feet  wide,  and  the  remainder  20  feet  wide. 
Also  95  feet  of  pile-pier  14  feet  wide.  The  revetment  on  the  south  side 
is  1,297  feet  of  pile- work  14  feet  wide,  with  the  exception  of  the  filling, 
which  needs  adding  to  at  several  points ;  the  crib- work  on  south  side  is 
in  good  condition.  The  pile-pier,  95  feet  long,  is  badly  decayed  and  its 
soperstrncture  needs  renewal. 

The  pile  revetment  on  the  south  side  is  also  decayed  above  water- 
line  but  will  yet  last  a  little  time. 

Depth  of  water. — Owing  to  the  poor  condition  of  the  north  pier,  which 
allows  the  entrance  of  sand  into  the  channel,  a  bar  has  formed  opposite 
the  shore  end  of  the  pier,  over  which  there  is  j^nly  9  feet  of  water. 

Operations. — ^The  contract  made  in  previous  fiscal  year  with  Mr.  0.  E. 
Mitchell  for  placing  one  crib  60  by  30  feet  on  pile  foundation  was  com- 
pleted July  29, 1887.  The  crib  is  16  courses  high,  with  6  courses  of  super- 
structure, and  rests  upon  piles  driven  about  12  feet  into  the  lake  bottom. 
The  space  between  the  horns  of  crib  at  the  end  of  the  pier  was  filled 
with  a  timber  structure  screw  bolted  to  the  end  wall  and  re^hing  from 
the  water-surface  to  the  top  of  work.  By  the  addition  of  this  crib  the 
south  pier  was  extended  53.8  feet.  ISo  work  was  done  during  the  year 
by  hired  labor. 

The  project  now  in  force  calls  for  250  feet  of  additional  crib  work  on 
the  south  pier,  and  it  is  respectfully  recommended  that  $40,000  be  ap- 
propriated for  the  fiscal  year  ending  June  30, 1890. 
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This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nesicst 
I>ort  of  entry  is  Grand  Haven,  Mich.  The  nearest  light-honse  is  at  Cittle  Point  8abk : 
a  light  is  shown  near  head  of  sonth  pier. 

Original  estimated  cost  of  work,  186$,  amended  1873 $192,(^00 

Whole  amount  appropriated  from  1866  to  1888,  inclasive  ....^ 217,  &0.  (^) 

Whole  amount  expended 212,6C&.S 

Money  statement 

Jnly  1,1887,  amount  available t8,0a8.« 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lfe7  ..1 2,813.48 

July  1, 1888,  balance  available^ 5,214.7^ 

Amountappropnatedbyactof  August  11, 1888 8,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 18B9 13,214,7s 

{Amount  (estimated)  required  for  completion  of  existiug  project 37, 000. i^* 
Amount  that  can  be  proh tably  expended  in  fiscal  year  ending  June  30, 1890    37, 006.  (% 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS,  PBNTWATBB    HARBOR,  MICHIGAN,  FROM    JULY   1,    1687,10 

JUNE  30,   1888. 

Vessels  entered  and  cleared 900 

Tonnage  ' 80,0W 

Ari%cU9  enters  and  cleared. 


Artiolas. 

Articles. 

QoBiam 

Entered: 

MAmhftndiM- r  -  -  r --T  *  - .  T . -r  .ton*- T 

21,000 

27,000.000 
23,000.000 

Cleared'Continned. 

Posts ............ ......nmnber.. 

Cleared: 

Ties do 

Lamber feet,B.M.. 

Bark oorda.. 

Prodace tons.. 

FnniltiireandmerohAndlse  .do... 

Shingles number.. 

Slaba  and  wood oords.. 

I  I  7. 

mPBOVEMENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

Olject — ^To  secure  a  navigable  channel  from  Lake  Michigan  ifito 
White  Lake,  Michigan. 

Project — ^Adopted  in  1866,  to  dredge  a  channel  200  feet  wide  and  12 
feet  deep  between  the  two  lakes,  and  protect  it  by  parallel  piers  andie- 
vetments. 

Description  and  present  condition  of  the  worJcs. — The  north  pier  coastfts 
of  45  feetof  plie-pier,  40  feet  wide,  in  good  condition;  411  feet  pile-ptft, 
20  to  25  feet  wide,  at  present  undergoing  repairs  j  600  feet  of  pile-piffi 
14  to  18  feet  wide,  240  feetof  which  is  being  repaired ;  the  remainder m 
in  poor  condition.  The  revetment  in  extension  of  this  pier  is  459  W 
long,  pile-work,  12  to  14  feet  wide,  and  in  good  condition. 

On  the  south  side  the  pier  is  composed  as  toUows :  Fifty  feet  dfr 
work,  30  feet  wide,  in  good  condition,  except  that  the  outer  end  has  i* 
tied  somewhat ;  51  feet  of  crib- work,  originally  24  feet  wide,  but  *t 
tended  to  30  feet  by  pile- work,  in  good  condition  5  255  feet  crib-widk( 
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24  feet  wide,  in  fair  conditioa ;  367  feet  pile-pier,  19  to  24  feet  wide,  in 
fair  conditioa }  and  717  feet  pile-work,  12  to  14  feet  wide,  340  feet  of 
which  is  in  good  condition,  having  been  repaired  in  1885-'86 ;  the  rest 
is  ia  poor  condition. 

The  revetment  on  the  south  side  is  414  feet  long,  pile- work,  12  to  14 
feet  wide,  and  in  good  condition. 

Operations. — During  the  previous  fiscal  year  contracts  were  awarded 
for  furnishing  material  for  rebuilding  the  superstructure  over  a  portion 
of  the  north  pier,  695  feet  long.  The  work  was  to  be  done  by  hired  la- 
bor, and  was  commenced  April  23, 1888.  At  the  close  of  the  fiscal  year 
the  old  superstructure  had  been  removed  for  a  distance  of  300  feet,  the 
piles  sawed  off  at  .5  foot  above  zero  of  gauge,  and  two  courses  of  super- 
structure completed  for  a  distance  of  about  250  feet  The  filling  in  this 
portion  had  also  been  overhauled  and  some  new  edgings  and  stone  put  in. 

The  available  depth  of  water  at  the  opening  of  the  season  of  navi- 
gation was  only  9  feet,  and  the  United  States  dredge  Farquhar  was 
therefore  fitted  out  at  Grand  Haven  and  sent  to  this  harbor.  Dredging 
commenced  May  16, 1888,  and  terminated  May  26, 1888.  Two  contigu- 
ous cuts,  each  24  feet  wide,  were  made,  extending  from  the  12foot  con- 
tour inside  to  the  12-foot  contour  on  the  outside.  In  all,  4,190  cubic 
yards  of  sand  were  removed. 

Present  depth  of  water. — ^The  present  available  depth  of  water  is  12 
feet. 

A  portion  of  the  north  pier,  316  feet  in  length,  and  of  the  south  pier, 
377  feet  in  length,  needs  new  superstructure. 

To  do  this  and  to  extend  the  piers  $50,000  can  be  profitably  expended 
daring  the  fiscal  year  ending  June  30, 1890,  and  it'is  respectfully  rec- 
ommended that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  sitnated 
at  the  White  River  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  vv^ork,  1866,  amended  1873 $220, 445. 56 

Whole  amount  appropriated  from  1866  to  1888,  inclosiye 247, 500. 00 

Whole  amount  expended 244,974.94 

Money  statement 

July  1,  1887,  amount  available $10,275.04 

Jnly  1,  18H8,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,245.95 

July  1,  18-«,  outstanding  liabilities  1,465.71 

July  1 ,  1888,  amount  covered  by  existing  contracts 988. 32 

$7,699.98 

July  1,  1888,  balance  available 2,575.06 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 12, 575. 06 

r  Amount  (estimated)  required  for  completion  of  existing  project 74,225. 00 

j  Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1890    50, 000. 00 
)  Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  X866  and  1867. 


C<mmercial  siaiistica  White  Biver  Harbor,  Midhigatif  from  July  I,  1887,  to  Jum  30, 1888. 

1,742 

184.247 
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Vessels  entered  and  cleared 1,742 

Tonnage 184.247 
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118. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

Object — To  secare  a  navigable  channel  from  Lake  Michigan  to  Mas- 
ke^on  Lake,  which  is  the  harbor  of  Muskegon. 

Project — The  original  project  adopted  in  1866,  was  to  secure  a  chan- 
nel of  entrance  of  navigable  width  and  to  extend  the  piers  beyond  the 
bar  to  17  feet  soundings,  modified  in  1880  to  increase  the  width  of  en- 
trance from  about  190  to  300  feet  by  a  detached  north  pier. 

Description  and  present  condition  of  worJcs. — ^The  outer  detached  sec- 
tion of  the  north  pier  is  451  feet  long,  consisting  of  crib-work  30  feet 
^  wide,  built  in  1882-1888,  and  is  in  good  condition.  The  inner  old 
*  north  pier  consists  of  638  feet  of  crib-work,  50  feet  being  30  feet  wide, 
built  in  1880  5  70  feet,  32  feet  wide,  built  in  1871-1872 ;  518  feet,  20  feet 
wide,  built  in  1868-1870.  This  crib-work  is  all  in  fair  condition.  The 
extension  of  the  north  pier  towards  Muskegon  Lake  is  by  a  pile  revet- 
ment 392  feet  long,  252  feet  being  20  feet  wide  and  140  feet  being  14 
feet  wide,  built  in  1874-1875.  This  revetment  is  in  bad  condition  and 
requires  renewal  above  the  water-line. 

The  south  pier  consists  of  550  feet  of  crib- work,  302  feet  being  30  feet 
wide,  built  in  1875-1878,  in  fair  condition,  except  pier-head,  which  has 
been  damaged  by  collisions  5  33  feet  crib- work,  32  feet  wide,  built  in 
1869,  in  fair  condition;  and  215  feet  crib-work, 20.feet  wide,  built  in 
1868,  in  fair  condition.  The  extension  of  the  south  pier  eastward  is  by 
pile-work  380  feet  long  and  20  feet  wide,  built  in  1872-1874.  This  work 
is  in  a  badly-decayed  condition,  and  needs  renewal  above  the  water- 
line. 

Depth  of  icater. — ^The  least  depth  of  water  between  the  piers  is  15 
feet.  Owing  to  a  shoal  spot  in  advance  of  tlie  piers,  the  available  depth 
is  reduced  to  14  feet. 

Operations. — By  hired  labor. — ^The  repairs  to  the  end  of  the  old  ncnrth 
pier,  commenced  in  previous  fiscal  year,  were  completed  by  filling  the 
work  with  stone  and  decking  it  over.  Some  stone  filling  was  also  placed 
in  the  old  work  of  the  norlh  detached  pier. 

By  contract — ^In  the  previous  fiscal  year  a  contract  had  been  entered 
into  with  Messrs.  Schwarz  &  Bemer,  for  placing  two  cribs  50  by  30 
feet  on  pile  foundation  in  extension  of  north  detached  pier.  Crib  No. 
1  was  sunk  August  7, 1887,  and  Crib  No.  2  was  sunk  on  August20, 1887. 
Owing  to  very  severe  weather,  the  contractors  were  unable  to  complete 
the  work  of  placing  the  superstructure  before  the  close  of  the  seascHi, 
and  their  contract  was  extended  until  June  15, 1888.  During  a  severe 
storm  October  2, 1887,  the  outer  of  the  two  new  cribs  was  displaced 
from  its  foundation,  its  outer  end  moving  about  5  feet  to  the  north,  and 
at  the  same  time  settling  about  6  feet,  the  inner  end  remaining  closely 
at  its  original  elevation.  The  superstructure  which  had  been  made  con- 
tinuous over  the  two  new  cribs  broke  at  their  junction.  The  conta^kctors 
did  everything  in  their  power  to  repair  the  damage  and  complete  the 
contract  before  winter,  but  failed  to  do  so  on  account  of  continned 
stormy  weather.  Early  in  the  spring  of  the  present  year  the  contract- 
ors resumed  work.  Thecrib  which  had  been  displaced  was  leveled  upaod 
the  superstructure  placed.  The  intervals  between  the  two  new  cribs 
was  closed  and  filled  with  brush  and  stone  and  the  contract  completed 
May  31, 

Extensive  repairs  are  needed  on  the  superstructures  of  the  pile  revet- 
ments on  both  sides  of  the  channel,  and  some  of  the  orib  intervals  OQ 
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north  side  need  refilling.  To  enable  these  repairs  to  be  made  and  also 
to  extend  the  sonth  pier  in  acoordance  with  the  existing  project  it  is 
respectfally  recommended  that  $100,000  be  appropriated  for  the  fiscal 
year  ending  Jnne  30, 1890. 

This  work  is  located  in  the  Mlohigan  collection  district,  Michigan,  and  Is  situated 
at  the  Moskegon  Light.    The  nearest  port  of  entry  is  Grand  Ha^en,  Mich. 

Original  estimated  cost  of  work  1866,  amended  in  1879 $168,901.75 

Whole  amount  appropriated  from  1866  to  1838,  inclusive 234,000.00 

Whole  amount  expended 232,685.82 

Money  statement 

July  1, 1887,  amount  available - i.  $14,572.80 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  1887 $13,194.53 

July  1,  1888,  outstanding  liabilities 14.09 

13,208.62 

July  1,1888,  balance  available 1,364.18 

Amount  appropriated  by  act  of  August  11,  1888 45,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 46,364. 18 

(Amount  (estimated)  required  for  completion  of  existing  project 66, 125. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    56, 125. 00 
Sobmitted  in  compliance  with  requirements  of  sectional  of  river  and 
harbor  acts  of  1866  and  1867. 


Commerddl  statUHos,  Muskegon  HarhoTf  Michigan,  from  July  1, 1887,  to  June  30,  1888. 

Vessels  entered  and  cleared 6,272 

Tonnage 1,176,148 


Ilg. 

IMPEOVEMENT  OF  GRAND  HAVEN  HARBOR,  MICHIGAN. 

Oljeot. — ^To  secure  a  channel  navigable  in  any  weather  from  Lake 
Michigan  into  Grand  Haven  Harbor,  which  is  a  port  of  Grand  Biver. 

Project. — The  project  in  force  at  present  was  adopted  in  1866,  and 
provides  for  securing  a.  channel  of  navigable  width  (400  feet)  with  an 
available  depth  of  18  feet. 

Description  and  present  condition  of  the  worJcs. — ^The  north  pier  has  a 
total  length  of  1,^30.6  feet,  composed  as  follows :  Seven  hundred  and 
fifty-eight  and  six-tenths  feet  of  crib- work,  of  which  150.6  feet  were  com- 
pleted the  present  iiscal  year  and  the  remainder  between  1875-1879 } 
602  feet  of  pile  work,  20-22  feet  wide,  bailt  1875.  This  work  is  all  in 
fair  condition,  with  the  exception  of  the  stone  filling  in  the  outer  crib, 
which  has  settled  considerably.  The  revetment  in  continuation  of  the 
north  pier  is  1,526  feet  long,  pile- work  14  feet  wide,  built  in  1874,  and 
is  in  good  condition. 

The  south  pier  is  2,487.2  feet  long,  653.2  feet  being  crib- work  30  feet 
wide,  built  in  1882-1886,  in  good  condition,  except  the  stone  filling  in  the 
outer  crib,  which  has  settled  several  feet;  102  feet  crib- work  24  feet  wide, 
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built  itt  1869,  and  294  feet  crib- work  20  feet  wide,  built  in  1868-1870. 
These  last  two  sections  were  widened  to  30  feet  by  &  double  row  of  clow 
piling  for  new  lake  face  and  new  superstructure  of  that  width,  in  good 
condition ;  1,438  feet  of  pile- work  16  to  30  feet  wide,  in  poor  condition, 
built  in  1866-1871. 

The  south  revetment,  in  continuation  of  th6  above,  is  2,834  feet  loirg 
of  pile- work  14  feet  wide,  built  in  1873-1882,  in  fair  condition. 

Depth  of  water.^The  available  depth  of  water  between  the  piers  is  18 
fe6t  In  the  prolongation  of  the  north  pier  is  a  bar  over  which  there  is 
a  least  depth  of  15  feet,  but  the  bar  fortunately  does  not  block  the  en- 
trance. 

^Operations — by  contract. — A  contract  was  made  in  the  previous  fiscal 
year  with  Messrs.  Schwarz  &  Berner  for  placing  three  cribs  50  by  30 
feet  in  extension  of  north  pier  and  one  of  the  same  dimensions  in  ex- 
tension of  south  pier.  The  contract  was  completed  October  7, 1887, 
and  resulted  in  the  addition  of  52.2  feet  to  the  'south  pier  and  150.6  feet 
to  the  north  pier. 

By  hired  lahor. — ^The  old  end  crib  of  the  south  pier,  which  had  settled 
irregularly,  was  leveled  up  and  the  superstructure  rebuilt.  The  deck- 
ing of  the  south  pier  between  Stations  1  and  7  was  repaired  and  the 
open  interval  at  Station  4  was  closed  and  filled. 

Some  minor  repairs  were  made  to  the  superstructure  of  pile- work  be- 
tween Stations  12  and  22. 

With  the  balance  available  it  is  proposed  to  continue  the  work  of  pier 
extension  and  to  make  such  minor  repairs  as  may  be  necessary. 

The  permanent  completion  of  this  harbor  depends  upon  the  extension 
of  the  present  piers,  so  as  to  secure  a  sufficient  depth  of  water  at  the 
entrance  to  permit  vessels  to  enter  in  any  weather,  and  I  would  respect- 
fully recommend  the  appropriation  of  $150,000  for  this  purpose,  for  the 
fiscal  year  ending  June  30, 1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  sitnated 
at  the  Grand  Haven  Lights. 
Grand  Haven  is  a  port  of  entry. 

Originalestlmatedcostof  work,  1866 ...* $352,770.47 

Whole  amount  appropriated  from  1852  to  1888,  inclusive 524, 366. 15 

"Whole  amount  expended 513,458^1^ 

Money  statement 

July  1, 1887,  amount  available $37,931.^ 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1^7 $26,901.05 

July  1,  1888,  outstanding  liabilities 123.00 

27,024.(6 

July  1, 1888,  balance  available ; 10,907.1" 

Amountappropriatedbyactof  August  11, 1888 ^ 25, 000. » 

Amount  available  for  fiscal  year  ending  June  30,  1889 35, 907. 17 

[  Amount  (estimated)  required  for  completion  of  existing  project 155,000.00 

]  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1890  150, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS,  ORAND  RAYSN  KiiRB^R,  MI«Bf«AK,  FR«M  JULY  1,  1687,  TO 

JUNE  30,  188». 

Yesseb  entered  and  cleared 1,888 

Tonnage : 1,036,629 

Articles  entered  and  cleared. 


Articles. 

Qnantities. 

Articles. 

QnantiUes. 

Eatered: 

Merchandise 

tons.. 

306.902 

977, 306 

17.748 

20,977 

138.822 

1.088 

35,929 

13,439 

15,927 

3.606 

2.808 

10,686 

3,859 

500.000 

2.200 

871 

Entered— continued : 

Stone 

Sundries 

Cleared: 

Lumber 

Shingles 

Slabs 

Lath 

Kailroadties 

Bark 

Plaster 

Apples 

Fruit 

Coal 

cords.. 

..packages.. 

.feetB.  M.. 
...number.. 

cords.. 

....number.. 

do.... 

cords.. 

barrels.. 

do... 

..packages.. 
tons.. 

2,617 
91,766 

74.013,000 

19,441,500 

6,031 

Flour 

Pork 

OUcake 

Feed 

....barrels.. 

do.... 

sacks.. 

do.... 

■    ..tons  • 

Iron  ore 

do.... 

300.000 

Bullion 

Letters 

Rags 

W5)l 

Peas 

Tobacco 

bars.. 

::^te;: 

sacks.. 

....barrels.. 

cases. - 

..feetB.  M.. 

.tons.. 

kegs.. 

1.000.000 

600 

2,840 

12,116 

108,267 

50 

Lumber 

Coal 

Beer 

Stone 

Merchandise 

Pig-iron 

cords.. 

tons.. 

do.... 

214 

23.437 

6,000 

II    10. 
IMPROVEMENT  OF  BLACK  LAKE  HARBOR,  MICmGAN. 

Object, — To  secure  a  navigable  channel  from  Lake  Michigan  into  Black 
Lake,  Michigan. 

Project. — ^The  present  project  was  adopted  in  1866,  and  modified  in 
1873,  and  provides  for  a  channel  of  navigable  width  and  not  less  than 
12  feet  deep. 

Description  and  present  condition  of  worJcs. — (1)  North  pier  713  feet 
long,  as  follows :  Two  hundred  and  fifty-three  feet  crib-work,  24  feet 
wide,  bailt  in  1875-'80,  in  good  condition;  32  feet  crib-work,  32  feet 
wide,  built  in  1871,  with  superstructure  24  feet  wide,  built  in  1885,  in 
good'  condition;  259  feet  crib- work,  20  feet  wide,  built  1868-'69,  end 
crib  resuperstructured  in  1884,  in  good  condition ;  123  feet  crib-work 
of  irregular  width,  built  previous  to  1866,  resuperstructured  in  1884, 
in  good  condition ;  and  46  feet  of  crib-work,  20  feet  wide,  built  in  1868, 
resuperstructured  in  1884,  in  good  condition.  The  north  revetment,  in 
continuation  of  the  above,  is  1,137  feet  long,  of  pile-work,  649  feet  being 
14  feet  wide,  built  in  1870,  and  588  feet  16  feet  wide,  built  in  1870-'73 ; 
34  feet  of  this  revetment  was  rebuilt  above  the  water-line  in  1884 ;  the 
remainder  is  in  very  bad  shape.  (2)  South  pier,  691  feet  crib- work,  252 
feet  being  24  feet  wide,  built  1875-'80,  end  crib  resuperstructured  in 
1885-'86,  in  good  condition ;  298  feet  20  feet  wide,  built  1868-'70,  re- 
superstructured in  1885 ;  77  feet  of  irregular  width,  resuperstructured 
in  1885,  in  good  condition ;  64  feet  20  feet  wide,  built  in  1868,  resuper- 
structured in  1885,  in  good  condition ;  and  150  feet  pile-pier,  14  feet 
wide,  built  in  1870  and  resuperstructured  in  1885. 

The  revetment  in  continuation  of  south  pier  is  707  feet  long,  of  pile- 
work  14  feet  wide,  built  in  187l-'74,  in  bad  condition,  except  101  feet, 
which  was  resuperstructured  in  1886. 

The  old  wing,  323  feet  long,  is  not  regarded  as  of  sufficient  importance 
to  the  improvement  to  warrant  any  work  of  repair  being  done  to  it. 

Present  depth.— Tht  present  available  depth  is  not  more  than  7  feet 
between  tlie  piers. 
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Operations  during  the  fiscal  year. ^Estimates  and  plans  have  bees 
prepared  for  rebnilding  saperstinctare  on  north  pile  revetment  for  a 
length  of  515  feet.  Contracts  for  furnishing  the  material  were  madeiB 
the  previous  fiscal  year.    The  work  is  to  be  done  by  hired  labor. 

On  June  30  the  timber  and  iron  had  been  delivered  and  the  work  of 
resuperstructuring  commenced. 

No  further  pier  extension  is  called  for  at  this  harbor,  but  repairs  on 
the  existing  revetments  are  urgently  demanded.  The  extent  of  the 
repairs  at  present  called  for  is  as  follows :  On  north  side  of  thediannel 
^^  feet  of  pile  revetment,  and  on  the  south  side  of  channel  605  feet 
need  new  superstructure. 

The  south  pile  revetment  should  be  extended  into  Black  Lake  150 
feet  to  close  gap  between  the  present  end  of  the  revetment  and  the  old 
wing,  as  the  waters  of  the  lake  are  washing  out  the  shore>line  at  tiu^j 
point  The  present  depth  of  water  is  insufficient  for  the  needs  of  eom^ 
merce,  and  the  channel  should  be  dredged  to  a  depth  of  10  feet 

In  the  last  Annual  Eeport  it  was  estimated  that  $15,000  would  be  re^ 
quired  to  complete  the  work  of  repairing  the  pile  revetments,  and  it  is 
estimated  that  this  amount  will  be  sufficient  to  leave  a  small  sum  avails 
able  for  closing  the  gap  between  the  end  of  the  present  south  revet- 
ment and  the  old  wing  and  also  to  dredge  a  channel  of  10  feet  between 
the  piers,  as  the  amount  of  material  to  l^  removed  is  smalL  It  is  tb^e- 
fore  recommended  that  $15,000  be  appropriated  for  the  fiscal  year  end- 
ing June  30, 1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  at  HoQisti 
Light    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866 |106,2^W 

Whole  amount  appropriated  from  1852  to  1888 259,615^:^1 

Whole  amount  expended 257, 09L* 

Money  statement. 

July  1, 1887,  amount  available |6,75Lffi 

Jaly  1^  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 |2,732.20 

July  1, 1888,  outstanding  liabilities 160.29 

July  1,  1888,  amount  covered  by  existing  contracts 1,344. 75 

4,2^.^ 


July  1, 1888,  balance  available 2,52lel 

Amount  appropriated  by  act  of  August  11, 1888 5,006.* 

Amount  available  for  fiscal  year  ending  June  30, 1889 7,5^^ 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000.  ii 

Amount  that  can  be  prohtably  expended  in  fiscalyear  ending  June  30,1890  10, 00a# 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


II  zz. 

IMPROVEMENT  OP  SAUGATUCK  HABBOR,  MICHIGAK. 

Object — To  secure  a  navigable  channel  from  Lake  Michigan  to  ikfr 
harbor  of  Kalamazoo  Eiver,  Michigan. 

Project. — ^The  present  prefect  is  to  merely  maintain  listing  wo* 
and  to  keep  a  channel  of  entrance  10  feet  deep  by  dredging.  . 

Description  and  present  condition  of  works, — ^The  north  pier  o(msi«t*« 
375  feet  of  pile- work,  14  to  18  feet  wide,  built  in  1875,  in  poor  condit* 
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The  nortli  revetment  in  confcinnation  of  pier  is  339^  feet  long,  of  pile- 
work  14  feet  wide,  built  in  1875-^76.  Around  the  bend  and  on  the  same 
Ride  of  the  river  is  a  pile  revetment  1,193  feet  long  and  14  feet  wide. 
The  interval  between  the  two  revetments  is  1,750  feet.  All  the  revet- 
ment is  in  poor  condition. 

The  south  pier  is  286  feet  long,  of  pile-work  20  feet  wide,  built  in  1874, 
and  in  poor  condition.  The  revetment  on  this  side  consists  of  3,577  feet 
of  pile- work,  of  which  834  feet  is  24  feet  wide  and  the  rest  14  feet  wide. 
With  the  exception  of  1,334  feet  at  the  inner  end,  this  revetment  is  in 
a  dilapidated  condition. 

With  the  exception  of  the  portion  of  the  south  revetment  above  al- 
luded to  all  the  works  require  renewal  above  the  water-line. 

Depth  of  water. — From  soundings  made  in  June,  1888,  an  available 
depth  of  8.5  feet  is  shown. 

(derations. — During  the  fiscal  year  the  work  of  rebuilding  the  super- 
structure of  a  portion  of  the  south  revetment  at  the  inner  end  was 
commenced  August  7, 1887,  and  completed  June  16, 1888.  The  work 
was  done  by  hired  labor,  the  material  being  furnished  under  contracts 
made  in  the  previous  fiscal  year.  A  total  length  of  1,334  feet  of  the 
inner  portion  of  the  south  revetment  was  resuperstructured  with  four 
courses  of  12  feet  by  12  feet  timbers,  and  two  tiers  of  cross-ties,  8  feet 
between  centers.  New  piles  were  driven  by  the  United  States  pile-driver 
in  the  gaps  of  the  old  work,  and  the  filling  brought  up  by  the  addition 
t)f  brush  and  stone  ballast. 

The  condition  of  the  timber- work  above  the  water-line  is  such  as  to 
require  attention  at  an  early  date,  and  it  is  respectfully  recoihmended 
that  $5,000  be  appropriated  for  the  fiscal  year  ending  June  30, 1890,  to 
be  used  in  making  repairs. 

This  work  is  located  in  the  Michigan  oolleotioa  district,  Michigan,  and  is  situated 
at  the  Kalamazoo  Light.    The  nearest  port  of  entry  is  Qrand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866,  modified  1869 $86,398.56 

Whole  amount  appropriated  from  1868  to  1888,  inolosi ve 135, 439. 00 

Whole  amount  expended 134,455.63 

Money  statement. 

July  1, 1887,  amount  available $10, 64a  52 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $9,651.54 

July  1,1888,  outstanding  liabilities 13.61 

9,665.15 

July  1, 1888,  balance  available 983.37 

Amount  appropriated  by  act  of  August  11,  1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 5, 983. 37 


(  Amountthat  canbeprofitabljr  expended  in  fiscal  year  ending  June  30, 1890      5, 000.  QO 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Digitized  by  VjOOQIC 


1916     BEPOftT  Of  triS  CHIfiB*  01*  ENOlKfiBRS,  IT.  S.  AKMY. 
Statement  cf  the  amount  ofoommereefrom  July  1,  1867,  to  June  30, 1888. 


Articles. 

Qoantitias. 

Articles. 

QnanUtiM. 

Cleared: 

Lumber feet  B.M.. 

Shingles pieces.. 

T^th do... 

Peaches baskets.. 

Berries r. crates.. 

Apples barrels.. 

Potatoes sacks.. 

Flour barrels. . 

1,000,000 

600,0(10 

100,000 

700,000 

1,000 

13,047 

1,755 

400 

m 

Cleared-^ontinned. 

Veal carcases.. 

Chickens coops.. 

Dried  frait boxes.. 

Merchandise tons.. 

Entered: 

General  merchandise do... 

Drain  tUe do... 

Coal do... 

397 

100 

25U 

Fish tons.. 

II    12. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

Object-  To  secure  a  navigable  chanuel  from  Lake  Michigan  into  Saatb 
Black  Biver,  Michigan,  which  Is  the  harbor  of  South  Haven. 

Project — ^The  present  pfoject,  adopted  in  1866,  and  modified  in  1879, 
was  to  obtain  a  channel  of  navigable  width  ana  not  less  than  14  feet 
deep. 

Description  and  present  condition  c)/"  i4?orXw.— The  north  pier  consists 
of  608  feet  crib  work,  255  feet  being  32  feet  wide,  built  in  1872-74;  30 
feet  30  feet  wide,  built  in  1877,  and  321  feet  20  feet  wide,  built  io 
1868-'69,  all  in  fair  condition.  The  north  revetment  in  continuation 
of  the  pier  is  986  feet  long,  524  feet  being  pile- work  14  feet  wide,  built 
in  1876,  and  462  feet  plank-beam,  built  in  1879,  in  serviceable  condi- 
tion. 

The  south  pier  consists  of  555  feet  crib- work,  53  feet  being  30  feet 
wide,  completed  in  present  fiscal  year;  150  feet  being  32  teet  wide, 
built  in  1871-74,  and  352  feet  20  feet  wide,  built  in  1868,  in  faAv  condi- 
tion. The  south  pier  is  extended  eastwards  by  a  revetment  993  feet, 
143  feet  being  pile- work  14  feet  wide,  built  in  1878,  and  855  feet  plant- 
beam,  built  in  1878-'82,  in  serviceable  condition. 

Operations :  By  contract. — ^The  work  of  placing  one  crib  50  by  30  feet 
on  pile  foundation  in  prolongation  of  south  pier,  commenced  in  pre vioas 
fiscal  year,  was  completed  July  23, 1887.  The  contractors  were  H.  B. 
Herr  &  Co.,  of  Chicago.  The  new  crib  is  twenty-two  courses  high,  the 
top  of  superstructure  being  7.3  feet  above  zero  of  gauge.  The  sonth 
pier  was  extended  53  feet  by  this  addition. 

By  hired  labor, — In  the  spring  of  1888  there  was  a  depth  of  only  9 
feet  in  the  channel  for  a  distance  of  300  feet,  and  even  less  at  other 
points  above. 

With  the  consent  of  the  authorities  of  Michigan  City,  Ind.,  the  Michi 
gan  City  dredge  was  sent  to  this  point  to  deepen  the  channel  as  far  as 
available  funds  would  permit  The  dredge,  after  having  been  fitted  oat 
at  Michigan  City,  commenced  dredging  May  9, 1888.  On  May  12  the 
available  funds  had  been  exhausted,  resulting  in  the  removal  of  1,75(» 
cubic  yards  of  mixed  material  irom  a  cut  13  feet  deep,  28  feet  wide,  and 
345  feet  long. 

Present  depth  of  water. — ^The  present  available  depth  of  water  in  tie 
channel  is  10  feet. 

There  still  remains  a  considerable  amount  of  dredging  to  be  dooe 
near  the  outer  ends  of  the  piers,  and  some  of  the  filling  in  the  piers  and 
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revetments  needs  overhaoling.  Ta  obtain  a  more  permanent  deep- 
water  channel  it  will  be  necessary  to  extend  the  piers  further  oat,  ancl 
it  is  respectfally  recommended  that  $40,000  be  appropriated  to  be  ap- 
plied for  the  purposes  mentioned. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  South  Haven  Light.    The  nearest  port  of  entry  is  Ghrand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866 $128,288.47 

Whole  amount  appropriated  from  1866  to  1888,  inclusive 182, 000. 00 

Whole  amount  expended 181,980.05 

Money  statement, 

July  1,  1887,  amount  avallahle 19,781.94 

July  1.  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $9,633.07 

July  1,  1888,  ontotanding  liabilities 128.92 

9,761.99 

Jalyl,  1888,  balance  available 19.95 

Amount  appropriated  by  act  of  August  11^1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 10, 019. 95 

(Amount  ^estimated)  required  for  completion  of  exfstinff  project 67, 500. 00 

Amount  that  can  be  profitably  expendedin  fiscal  year  encUng  June  30, 1890  40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


(kmmennal  $tatiBtio8,  Sauik  Haven  Hwrhwr,  Michigan,  from  July  1, 1887,  to  June  30, 1888. 

Vessels  entered  and  cleared 420 

Tonnage 29,134 


I  I  13. 

IMPROVEMENT  OF  SAINT  JOSEPH  HABBOB,  MICHIGAN.   • 

Otjeot. — To  secure  a  navigable  channel  from  Lake  Michigan  to  the 
harwr  of  Saint  Joseph,  Mich. 

Project. — ^The  present  project  was  adopted  in  1866  and  modified  in 
1874,  and  is  to  secare  a  channel  of  entrance  of  navigable  width  and 
not  less  than  16  feet  deep. 

Description  and  present  condition  of  worlcs. — ^The  north  pier  from  the 
outer  end  of  the  angle  is  456.7  feet  long,  100  feet  being  crib- work,  30 
feet  wide,  built  in  1880-'81,  and  the  remainder,  crib-work,  24  feet  wide, 
built  in  1875-78,  all  in  good  condition. 

From  the  angle  inshore  there  is  a  section  of  crib- work  24  feet  wide, 
which,  for  242  feet,  is  in  fair  condition.  The  next  section  of  131  feet 
should^be  rebuilt.  The  prolongation  of  the  pier  eastward  is  by  pile  re- 
vetment, 696  feet  long  and  14  to  16  feet  wide.  The  inner  66  feet  is  a 
total  wreck,  having  been  destroyed  in  the  winter  of  1886-^87. 

The  south  pier  consists  of  213  feet  of  old  crib-work,  24  feet  wide  at 
the  eastern  end,  and  606  feet  of  pile- work,  14  feet  wide.  The  outer  325 
feet  of  the  south  pier  is  in  a  bad  state  and  needs  early  attention. 

The  north  bank  of  the  Benton  Harbor  Oanal  was  revetted  by  the 
Oincinnati;  Wabash  and  Michigan  Bailway  Company  in  1882. 
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By  the  terms  of  the  original  agreement  the  company  was  to  revet  the 
entire  north  bank  in  consideration  of  the  United  States  widening  the 
canal  beyond  what  was  called  for  by  the  original  project.  The  United 
States  constructed,  in  1881  and  previous  years,  1,585  feet  of  plank-beam 
revetment  on  the  north  bank  of  the  canal,  joining  at  its  western  end  the 
wing-dam,  720  feet  long,  built  in  1874-^79.  The  wing-dam  is  in  f3ur 
condition,  but  the  plank  beam  can  hardly  be  called  serviceable  at  pres- 
ent. 

Depth  of  water. — Across  the  bar  and  between  the  piers  there  is  a 
depth  of  16  feet.  In  the  short  stretch  from  the  railway  bridge  to  the  be- 
ginning of  the  piers  there  is  a  depth  of  12  feet  and  in  the  canal  13  feet 

Operations.~Bj  hired  labor.  The  filling  of  the  new  pile  revetment 
on  the  north  side  having  settled  was  overhauled,  additional  brush  being 
added  to  bring  it  up  to  the  cross-ties,  and  the  stone  ballast  replaced. 
On  the  south  side  the  old  work  at  the  inner  end  for  a  length  of  476  feet 
had  its  superstructure  and  filling  renewed.  This  work  was  commenced 
early  in  July,  1887,  and  continued  until  the  close  of  the  season.  It  is 
contemplated  to  renew  the  superstructure  of  the  remainder  of  the  pier 
as  soon  as  funds  become  available. 

Early  in  the  present  spring  it  was  found  that  there  was  not  a  suffi- 
cient depth  of  water  in  the  Benton  Harbor  Canal  for  the  needs  of  com- 
merce )  in  fact,  one  steamer  was  reported  as  having  grounded.  After 
the  completion  of  its  work  at  South  Haven  the  Michigan  City  dredge 
was  sent  to  this  place  to  deepen  the  canal  and  winding  basin.  Tbe 
dredge  arrived  on  May  27,  and  aftet  spending  two  days  on  some  neces- 
sary repairs  to  machinery  commenced  work  on  May  30  in  the  basin. 

The  winding  basin  at  the  head  of  the  canal  was  dredged  out  to  a 
depth  of  13  feet,  and  a  cut  28  feet  wide  and  13  feet  deep  was  commenced 
in  the  center  of  the  canal.  This  latter  cut  was  completed  for  a  distance 
of  905  feet  from  lower  end  of  basin.  Two  adjunct  cuts,  each  28  feet 
wide,  14  feet  deep,  and  380  feet  long,  were  made  across  the  bar  at  foot 
of  canal  in  Saint  Joseph  Eiver. 

The  total  quantity  removed  up  to  end  of  fiscal  year  was  14,850  cubic 
yards  of  mixed  material. 

To  carry  out  the  present  plan  of  improvement  for  the  harbor  proper 
of  Saint  Joseph  below  the  railway  bridge,  it  is  estimated  that  $41,015 
will  be  required,  and  I  would  respectfully  recommend  that  this  amount 
be  appropriated  for  the  fiscal  year  ending  June  30, 1890. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  8itaat«d 
at  the  Saint  Joseph  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  as  now  being  carried  on f  128,288.47 

Whole  amount  appropriated  since  adoption  of  present  project,  from  1836 

to  1888,  inclusive 342,613.00 

Transferred  to  Grand  Haven  (Report  1870,  page  44) 600.00 

Whole  amount  expended 341,607.90 

Money  statement. 

July  1, 1887,  amount  available ^,544.57 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 $2,693.52 

July  1, 1888,  outstanding  liabilities 1»345.% 

4,039.17 

July  1, 1888,  balance  available 505.10 

Amount  appropriated  by  act  of  August  11,  1888 12,000.00 

Amount  available  for  fiscal  year  ending  June  30,1889 12,506.10 
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(AiDonnt  (estimated)  reqnired  for  eompletioD  of  existinfc  project $29, 015. 00 
AmooD  t  that  can  be  prohtably  expended  in  fiscal  vear  ending  J nne  30, 1890    29, 015. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS,  SAINT  JOSEPH  HARBOR,  MICHIGAN,  FROM  JX7LY  1,  1887,  TO 

JUNE  30, 1888. 

Yossels  entsTsd  and  olearsd ^ 670 

Tonnage .\ 208,707 

Articles  entered^  and  cleared. 


Articles. 

QnantiUes. 

Articles. 

QnantiUes. 

Cleared: 

Borriee 

Froit 

HeUma 

^PPl«« 

orates.. 

baskets.. 

crates.. 

barreU.. 

400.000 

825,000 

00.000 

150,000 

Cleared— Continned. 

Tomips  and  potatoes  ....  sacks. . 

Cider paokaffes.. 

Lumber feetB.  M.. 

Herohandise tons.. 

20,000 

25,000 

20.000,000 

100,000 

*  No  report. 

I  I  14 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 
OUTER  HARBOR. 

Object. — ^To  secure  a  harbor  of  refage  suitable  for  all  classes  of  vessels 
eQ<raged  iii  commerce  on  the  Lakes. 

Project. — ^The  first  project  for  an  exterior  harbor  to  the  east  of  en- 
trance was  adopted  in  1870  and  modified  in  1872, 1875,  1876,  and  1877. 

The  second  project  for  a  western  breakwater  was  adopted  in  1882. 

Description  and  present  condition  of  tlie  works. — The  present  outer  har- 
bor lies  to  the  east  of  the  entrance  and  consists  of  a  crib  breakwater, 
whose  general  direction  is  parallel  to  the  shore,  and  a  pile-pier,  from 
theeastern  end  of  the  breakwater  to  the  shore.  The  works  are  in  fair  con- 
dition. The  entrance  to  the  inner  harbor  consists  of  two  piers  of  mixed 
construction,  partly  pile- work,  partly  crib-work.  The  distance  between 
the  piers  is  100  feet.  The  west  pier  was  overhauled  during  the  preced- 
ing and  present  fiscal  yeax  and  is  in  a  good  condition.  The  east  pier  is 
in  a  dilapidated  condition  at  its  outer  end. 

Operations. — ^The  work  of  rebuilding  outer  end  of  west  pier  and  re- 
newing the  superstructure  of  this  pier  from  shore-line  out  was  continued 
during  the  present  year  by  hired  labor  and  purchase  material.  The 
pile  portion  of  the  west  pier,  a  length  of  542  J  feet,  was  practically  rebuilt 
by  driving  a  row  of  close  piles  completely  around  it.  These  piles  were 
driven  close  up  to  the  old  work  and  sawed  off  at  an  elevation  of  6  feet 
above  zero  of  gauge;  two  courses  of  superstructure  were  put  on,  screw- 
bolted  to  the  sides  of  piles  and  a  wale-streak  at  the  water-surface.  The 
entire  west  pier  fh>bi  shore-line  out  was  filled  with  brush  and  stone  and 
the  crib  portion  decked  over.  Some  repairs  of  broken  timbers  were 
also  made  on  the  breakwater,  and  stone  filling  put  in  wherever  there 
were  empty  xK>cket8.  The  decking  of  the  breakwater  was  thoroughly 
overhauled.    The  above  work  was  completed  at  the  end  of  November, 
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18S7.    Danng  the  winter  some  necessary  repairs  were  made  to  the  Gov. 
ernraent  plant. 

Estimates. — To  complete  the  new  east  breakwater  pier  and  ooDStroct 
the  west  exterior  breakwater,  in  accordanoe  with  the  report  of  the 
Board  of  Engineers  constitated  by  Special  Orders,  No.  19,  Headquarters 
Corps  of  Engineers,  U.  S.  Army,  dated  Washington,  D.  C,  Mardi  2, 
1882,  to  consider  and  report  upon  the  improvement  of  the  harbor  at 
Michigan  City,  Ind.,  it  was  estimated  by  Major  Smith  that  it  wonld  re- 
quire $450,000  (page  1968,  Report  of  Chief  of  Engineers,  1884),  and  as 
the  constrnction  of  the  breakwater,  when  once  commenced,  should  be 
pushed  to  completion  as  rapidly  as  possible,  I  would  respectfully  recr 
ommend  that  $250,000  be  appropriated  for  the  fiscal  year  ending  Jaoe 
.30, 1890,  to  be  applied  to  construction  of  west  exterior  breakwater  aod 
completion  of  the  breakwater  at  entrance.  The  views  and  recommeoda^ 
tion  of  the  Board  of  Engineers  mentioned  above  were  concurred  in  by 
the  Chief  of  Engineers  under  date  of  July  6, 1882. 

This  work  is  located  in  the  collection  district  of  Chicago.    I'he  nearest  ligb  t-hosw  m 
Michigan  City.    The  nearest  port  of  entry  is  at  Chicago,  111. 

Original  estimated  cost  of  work,  1857,  amended  1370  and  18S2 $567,  OOO.  00 

Whole  amount  appropriated  from  183(6  to  1888,  inclusive  A 868, 791 3 

Whole  amount  expended 847,869.76 

Money  statement. 

July  1, 1887,  amount  available (38,397.!^ 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabiltiesoutsUnding  July  1.1887 $17,268.05 

Jaly  1,  1888,  outstanding  liabilities 225.71 

17,493.75 

July  1, 1888,  balance  available 20,9QdL8X 

Amount  appropriated  by  act  of  August  11, 1888 90,000.30 

Amount  available  for  fiscal  year  ending  June  30,  1889 110, 90a  83 

{Amount  (estimated)  rea  uired  for  completion  of  existing  project 305,  tS^  ^ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  2o0, 006.  A 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

INNER  HABBOB. 

Object— To  obtain  a  suitable  harbor  for  vessels  by  dred^ng  TraO 
Creek. 

Project — The  first  project  was  adopted  in  1870,  and  provided  ftc 
deepening  the  channel  up  to  the  Eailroad  Bridge.  The  second  project 
was  adopted  in  1878,  and  provided  for  making  the  length  of  the  inoff 
harbor  2,700  feet,  its  width  120  feet,  and  its  depth  15  feet. 

Operations. — ^The  dredging  commenced  by  the  United  Slates  equi^ 
ment  in  previous  fiscal  year  near  the  Michigan  Central  Bailroad  Bridse 
was  completed.  At  the  west  side  of  the  harbor  a  cut  was  made,  cos^ 
mencing  at  north  line  of  basin  and  extending  from  there  a  distance  d 
415  feet.  This  was  made  to  allow  vessels  to  get  to  the  new  salt-works. 
A  total  of  4,610  cubic  yards  was  removed  from  the  two  localities. 

With  ttie  balance  available  it  is  proposed  to  continue  the  work  d 
dredging  as  soon  as  the  United  States  dredging  equipment  completti 
its  work  at  Benton  Harbor. 

Depth  of  water. — Throughout  the  year  a  channel  of  sufiScient  depi 
for  the  needs  of  commerce  has  been  maintained. 
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To  complete  the  dredging  of  the  river  harbor  it  is  estimated  that 
15,000  will  be  required,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated  for  the  fiscal  year  ending  June  30, 1890. 

Small  appropriations  will  probably  be  required  from  time  to  time  to 
keep  the  channel  clear. 

Original  estimated  cost  of  work  1870,  amended  1878 $100, 000. 00 

Whole  amount  appropriated,  1878  to  1888,  Inclusive 96, 875. 00 

Whole  amount  expended 93,896.43 

Money  statement. 

July  1,  1887,  amount  available p $3,293.25 

JnlT  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1887 314.68. 

I  ■ 

Julyl,  1888,  balance  available , 2,978.57 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 7,978.57 


COMMEBCIAI<  STATISTICS,  MICHIGAN  CTTT    HARROB,   Iia>IANA,  FROM  JULY  1,  1887,  TO 

JUNK  30,  1888. 

VeA^U  entered  and  deared ^ 1,167 

Tonna£o 218,074 

Artiolw  entered  and  cleared. 


ArtidM. 

Qoantities. 

Articles. 

Qnantitios. 

Bntered: 

Lumber feet,  B.M.. 

105,138,03© 

24,202,410 

103,340,600 

76,000 

700 

1,616 

90,406 

Entered— Continned : 

Stone cords.. 

Cleared: 

Hay tons.. 

Oats bnsfaels.. 

Iron  rails tons.. 

General  merchandise do . . 

Sand cubic  yards.. 

434 

Lath pieces.. 

Shmglea do — 

Poets,  cedar do.... 

Wood cords.. 

Pie  iron  .....«....••. .....tons.. 

150 

12.600 

200 

300 

Salt bMTols.. 

6,000 

BNO  88 121 
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IMPKOVEMENT  OF  8T.  MART'S  RIVER— ENLARGE MEKT  OF  AND  OPERAT- 
ING ST.  MART'S  FALLS  CANAL— CONSTRUCTION  OF  HARBOR  OF  REF- 
UGE ON  LAKE  HURON  AND  IMPROVEMENT  OF  CERTAIN  HARBORS  ON 
LAKE  HURON  AND  OF  SAGINAW  RIVER-PRESERVATION  OF  AND  OP- 
ERATING ST.  CLAIR  FLATS  CANAL  —IMPROVEMENT  OF  GR0S8E  POINT 
CHANNEL  AND  OF  DETROIT  RIVER. 


BBPOBT  OF  LIEUTENANT  COLONEL  O.  M,  POE,  CORPS  OF  ENGINEERS, 
BVT.  BBIG.  GEN,,  U.  S,  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
ENDING  JUNE  30,  1888,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS, 


IMPROVEMENTS. 


1.  St.  Mary's  Falls  Canal  and  River,  Mioh- 

Igan. 

2.  Operating  and  care  of  St.  Mary's  Falls 

Canal,  Michigan. 

3.  Dij-dock  at  St.  Mary's  FaUs  Canal, 

Michigan. 

4.  Hay  Lake  Channel,  St.  Mary's  River, 

Michigan. 

5.  Harbor  at  Shebovgan,  Michigan. 

6.  Harbor  at  Thnnoer  Bay,  Michigan. 

7.  Harbor  at  An  Sable,  Michigan. 

8.  Saginaw  River,  Michigan. 


9.  Harbor  of  refuge  at  Sand  Beach,  Lake 
Haron,  Michigan. 

10.  Steam-launch  or  tug  for  harbor  of  ref- 

use at  Sand  Beach,  Lake  Huron, 
Michigan. 

11.  Ice-harbor  of  refuge  at  Belle  River, 

Michigan. 

12.  Clinton  River,  Michigan. 

13.  St.  Clair  Flats  Canal,  Michigan. 

14.  Operating  and  care  of  St.  Clair  Flats 

Canal,  Michigan. 

15.  Grosse  Point  Channel,  Michigan. 

16.  Detroit  River,  Michigan. 


United  States  Engineer  Office, 

Detroity  Mich.y  July  9, 1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  re- 
latins:  to  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  fiscal  year  ending  June  30, 1888. 

I  am^  sir,  very  respectAdly,  your  obedient  servant, 

O.  M.  PoB, 
Lieut  Col.  of  Engineers^ 
Bvt  Brig.  Oen.y  U.  8.  A. 


The  Chisf  of  ENaiNEBBS,  TJ.  S.  A. 


1933 


Digitized  by 


Google 


1924     EEPOKT   OF  THE   CHIEF   QP  ENQINEEB8,  U.  8.  ARMY. 


J  J  I. 


niPKOVEMENT   OF 


SAINT  MARrS    FALLS 
IGAN. 


CANAL    AND    RIVER,   MICH- 


This  improvemeDt.projected  to  obtain  a  16foot  navigation  between 
Lakes  Superior  and  Huron,  has  been  completed  accordingly,  at  a  cost 
of  $2,404,126.32,  exclusive  of  the  grant  of  750,000  acres  of  land  to  the 
State  of  Michigan,  from  the  proceeds  of  which  the  canal  was  originaJly 
built,  and  excluding  all  expenditures  on  account  of  Hay  Lake  Channel 
/For  details  see  page  1785,  Annual  Eeport  of  the  Chief  of  Engineers  for 
1886.) 

Previous  to  its  completion  the  available  depth  had  been  but  12  feet 
and  as  soon  as  the  additional  depth  was  obtained  the  size  and  draught 
of  vessels  was  increased  to  correspond  with  an  enormous  increase  in 
the  amount  of  corpmerce,  until  it  is  now  evident  to  all  that  a  further 
enlargement  of  the  fiicilities  must  be  made  as  soon  as  possible. 

The  river  and  harbor  act  of  August  5, 1886,  having  provided  for  be- 
ginning the  work  of  enlarging  the  canal,  and  appropriated  the  sum  of 
$250,000  for  "  continuing  improvement  by  a  new  lock  and  approaches,'^ 
thus  giving  the  sanction  of  both  the  legislative  and  executive  branches 
to  the  proposition,  it  is  deemed  unnecessary  to  further  pursue  the  sub- 
ject. 

Following  the  passage  of  that  act,  a  general  project  for  the  work  of 
enlargement  was  submitted,  based  upon  a  navigation  of  20  feet  in  depth. 
This  included  a  new  lock  800  feet  long  between  gates,  100  feet  wide 
throughout,  with  21  feet  of  water  on  the  miter-sills  and  overcoming  tbe 
diflterence  of  level  with  a  single  lift  (approximately  18  feet),  to  l^  lo- 
cated upon  the  site  occupied  by  the  combined  locks  in  the  original  con- 
struction of  the  canal,  with  the  requisite  deepening  of  the  canal  prism. 

This  was  duly  approved  by  the  War  Department,  whereupon  definite 
estimates  of  cost  were  submitted.  They  were  printed  as  House  Ex. 
Doc.  No.  72,  Forty-ninth  Congress,  and  reprinted  at  pages  2220,f<.  ieq,, 
Annual  Report  of  the  Chief  of  Engineers,  1887. 

'  A  project  for  the  expenditure  of  the  appropriation  of  August  5, 1886, 
was  submitted  under  date  of  October  18, 1886,  and  duly  approved.  It 
had  in  view  the  construction  of  a  coffer-dam  1,500  feet  long  and  300  feet 
wide  to  inclose  the  site  of  the  new  lock,  the  estimate  cost  being 
$195,392,  and  operations  upon  this  work  have  been  in  progress  since 
May  4, 1887. 

The  following  contracts  have  been  in  force  during  the  fiscal  year,  vii: 


Date. 


Deo.  22.1886 
Deo.  22,1880 
Deo.  22,1886 
Deo.  22,1886 
Dec.  22,1886 
Judo  24, 1887 
April  3,1888 
Oot  24,1887 
Dec  7,1887 
Deo.  7. 1887 
Oct  22,1887 


CoBtractors. 


Chaunoey  E.  Mitchell 

Ducharme^Vtcher  &Co 

Chaunoey  E.  Mitohell 

Carkin,  Stioknejr  dcCram 

Hickler  &  Green 

Carkin,  Stickney  dDCram 

Hiokler  St.  Green 

H.  D.  Edwards  &  Co 

Johnson  ic  Gom 

George  Kemp 

T.aSayl&Co 


Cob  tract  for— 


Fumishinff  lumber. 

Famishing  iron  bolte  and  spikes. 

Framine,  placing,  flUlnf?, ana  completing  eribo. 

Fuminhing  and  placing  paddling  day. 

Famiahing  dredge,  tag, and  two  dump-soown. 

Famishing  dredge,  tug,  and  two  damp-scows. 

Drilling  and  blasting. 

Ship  chandlery. 

Lamberand  shingles. 

Coal. 

Hardware. 


The  contract  with  Chauncey  E.  Mitchell  for  lumber  has  been  cos* 
pleted  by  the  delivery  of  2,635,817  feet  B.  M.,  amounting  at  the  oofr 
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tract  price  to  $37,428.92.  That  with  Dacharme,  Fletcher  &  Co.,  was 
completed  by  the  delivery  of  162,410  pounds  drift-bolts,  and  13,947 
pounds  of  boat-spikes,  aggregating  $4,651.23, 

The  contracts  with  H.  D.  Edwards  &  Co.,  and  T.  B.  Rayl  &  Co.,  were 
small  in  amount.    They  were  duly  completed  and  closed. 

The  remainder  of  the  contracts  enumerated  above  are  still  in  force. 

The  two  dredges  employed  by  the  hour  have  been  engaged,  for  a  large 
part  of  the  year,  in  removing  all  of  the  loose  material  overlying  rock 
suflBciently  solid  for  the  foundation  of  the  coffer-dam  (item  1  of  the  es- 
timate). The  excavation  for  all  the  crib-work  has  been  completed.  The 
(Iredjze  cut  for  the  puddle-wall  on  the  north  side  of  the  site  for  the  lock 
lias  been  carried  about  150  feet  above  the  upper  end  of  the  old  locks. 
At  the  upper  or  northwest  angle  about  165  feet  of  the  trench  for  the 
paddle-wall  has  been  excavated  by  hand.  This  leaves  about  460  linear 
feet  of  trench  yet  to  be  excavated. 

All  except  five  of  the  cribs  required  for  the  pier  extension  and  coffer- 
dam have  been  built,  placed  in  position,  and  filled,  making  a  total  of 
1,224  linear  feet.  The  Ave  cribs  not  yet  placed  have  been  framed,  and 
all  but  three  courses  bolted.  They  belong  at  the  upper  and  lower  ends 
of  the  cofferdam.  The  placing  of  those  belonging  to  the  upper  end  is 
deferred  for  our  convenience  in  placing  the  clay  puddle  in  the  dam,  and 
the  others  for  the  purpose  of  affording  access  to  and  from  the  lock-pit 
during  its  excavation.  The  upper  end  of  the  dam  will  be  closed  this 
season  ,but  the  lower  opening  will  be  kept  open  until  it  becomes  neces- 
sary to  pump  out  the  lock -pit.  All  of  the  superstructure  of  the  per- 
manent pier  is  completed. 

During  the  fiscal  year  2,115.91  cubic  yards  of  clay  puddling  were 
placed  in  the  cofferdam.  In  making  the  connection  between  this  pud- 
dling and  the  masonry  of  the  lock-walls  great  care  was  exercised  to 
have  the  masonry  free  from  all  dirt  or  other  matter  which  might  im- 
pair the  efBciency  of  the  dam. 

Preparatory  to  the  construction  of  a  pier  in  front  of  that  portion 
of  the  Fort  Brady  military  reservation  set  apart  for  canal  purposes 
(item  9  of  the  estimates),  all  of  the  shoal  in  front  of  a  line  adopted  as 
the  face  of  the  pier,  extending  from  the  angle  in  the  pier  at  the  east 
boundary  of  the  United  States  canal  lands  to  the  20foot  curve  at  the 
eastern  boundary  of  the  Fort  Brady  reservation,  was  removed  to  a 
depth  of  20  feet.  For  this  purpose  one  of  the  dredges  employed  by  the 
hour  was  used  at  such  times  as  employment  could  not  be  given  it  on  the 
cofler-dam  nor  in  the  canal.  The  shoal  protruded  about  150  feet  in 
front  of  the  line  indicated. 

The  dredging  was  done  by  Hickler  &  Green's  dredge  No.  6.  The 
time  consumed  in  this  work  was  Gil  J  hours;  the  quantity  of  material 
removed  was  32,165  cubic  yards  5  the  cost  was  $7,026.50,  or  21.84  cents 
per  cubic  yard.  The  material  consisted  of  sand,  mud,  and  some  loose 
stone. 

The  required  dredging  is  completed,  with  the  exception  of  one-half  of 
the  cut  for  the  pier  site.  The  total  length  of  the  proposed  pier  is  about 
1,300  feet.  Plans  have  been  prepared  for  its  construction,  and  the  work 
should  be  done  at  the  earliest  practicable  moment,  to  afford  additional 
pier  room  to  vessels  compelled  to  wait  either  for  lockage  when  bound 
up,  or  for  daylight  when  bound  down. 

The  shoalest  water  in  the  canal  was  at  the  point  where  the  railroad 
bridge  crosses  it,  and  many  vessels  grounded  there.  To  prevent  seri- 
ous interference  with  the  operations  of  the  draw,  it  was  imperative  that 
the  canal  be  deepened  at  that  point  for  a  distance  of  about  700  feet  im- 
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mediately  above  the  movable  dam.  The  work  is  indaded  in  item  7  of  the 
estimates.  Some  progress  was  made  towards  it  daring  the  season  of  1887, 
by  the  nse  of  the  drilling  and  blasting  plant  belonging  to  the  Government, 
but  the  machinery  was  old,  nearly  worn  out,  and  finally  broke  down. 
It  was  thought  best  not  to  make  any  attempt  to  renew  it,  but  rather  to 
have  the  drilling  and  blasting  done  by  contract,  the  broken  material  to 
be  removed  by  one  of  the  dredges  already  nnder  contract  by  the  hoar. 
After  doe  advertisement  for  proposals  the  contract  was  awarded  to 
Hickler  &  Green,  the  lowest  bidders.  They  began  operations  as  soon 
as  the  ice  would  permit,  and  have  nearly  completed  their  portion  of  the 
work.  At  present  there  is  a  depth  of  18  feet  in  the  north  half  of  the 
canal  at  the  site  of  the  railroad  bridge  extending  700  feet  westward  ftom 
the  movable  dam,  and  the  other  half  will  have  been  removed  before 
the  end  of  this  season. 

It  is  probable  that  the  present  available  fands  will  suffice  to  con- 
struct the  coffer-dam.  They  certainly  will  do  so  unless  some  unfore- 
seen difficulties  should  be  developed  as  the  work  progresses.  Conse- 
quently the  next  appropriation  can  be  devoted  to  the  excavation  of  the 
lock-pit,  building  culverts,  and  lock  floor,  etc.,  depending  upon  its 
amount.  The  larger  the  appropriation  the  more  work  can  be  put  un- 
der contract,  and  the  more  rapidly  it  can  be  pushed  forward.  The 
estimate  for  excavating  the  lock-pit  and  for  the  culverts  and  lock  floor 

iwith  its  proportion  of  the  estimate  for  contingencies)  amounts  to 
11,010,875,  and  at  least  this  sum  should  be  appropriated  for  this  pur- 
pose for  the  fiscal  year  1888-'89,  because  the  excavation  once  made  the 
work  should  be  carried  forward  without  interruption  to  the  extent  in- 
dicated. Any  other  course  will  be  unwise,  and  in  case  the  cofler-dam 
should  fail  it  might  prove  disastrous ;  and  this  sum  should  be  made 
available  at  the  earliest  possible  date. 

The  estimate  for  the  masonry  of  lock-walls  is  $980,000,  which,  with  its 
proportion  for  contingencies,  amounts  to  $1,225,000.  This  should  be 
put  under  contract,  in  order  that  the  stone  may  be  quarried  and  worked 
long  enough  to  pro|>erly  season  before  being  built  into  the  wall. 

The  aggregate,  then,  of  the  funds  which  should  be  made  available 
as  soon  as  practicable  is  $2,235,875.  While  any  reduction  of  this 
amount  would  be  a  cause  of  great  regret,  yet  if  it  should  be  deemed 
necessary  to  make  a  reduction  the  best  way  to  do  so  would  be  to  omit 
the  $1,226,000  for  masonry  of  lock-walls.  On  no  account  should  the 
remainder  ($1,010,875)  be  reduced^  nor  should  the  appropriation  in  that 
case  be  trammeled  with  any  condition  requiring  more  than  the  excara-  | 
tion  of  the  lock-pit  and  building, the  culverts  and  lock  floor. 

Amoant  Cestimated)  reqaired  for  the  enlari^emenfi  of  St.  Mary's  F^IU Canal  |24, 738,^ 
Amoant  that  can  be  profitably  pat  under  contract  daring  the  fiscal  year 
ending  June  30,  1890 2,S35,8r5 

A  comparative  statement  of  the  amount  and  value  of  the  commerce 
through  Saint  Mary's  Falls  Canal  for  the  calendar  years  1886  and  1SS7 
was  printed  as  House  Ex.  Doc.  No.  52^  Fiftieth  Congress,  first  sessioo. 
A  copy  is  hereto  appended,  marked  A. 

An  examination  was  made  of  the  records  of  the  canal  office  for  the 
season  of  1887,  and  supplemented  by  correspondence,  the  object  of 
which  was  to  determine  the  average  length  of  voyage  of  the  veB9^ 
using  the  canal,  and  the  actual  freight  charge  per  ton  per  mile  fort^ 
cargoes  transported.  The  results  were  most  interesting,  and  were  eai 
bodied  in  a  special  report  to  the  Chief  of  Engineers,  dated  May  Hi 
1888.    A  copy  of  this  report,  together  with  a  copy  of  the  report  of  A^j 
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sirtant  Engineer  E.  S,  Wheeler,  upon  which  it  is  based,  is  hereto  ap- 
pendedy  marked  B. 

As  a  farther  result  of  the  examination,  the  following  facts  were  de- 
veloped, viz : 

The  total  number  of  registered  craft  which  used  the  canal  during  the 
season  of  1887  was  570,  with  a  registered  tonnage  of  320,346  and  a  val- 
uation of  $19,773,950.  Of  these  498  were  American,  with  a  registered 
tonnage  of  290,828  and  a  valuation  of  $17,684,550,  and  72  were  Cana- 
dian, with  a  registered  tonnage  of  29,518  and  a  valuation  of  $2,089,400. 

The  Canadian  craft  constituted  12  per  cent,  of  the  whole  number ; ' 
their  registered  tonnage  was  9  per  cent,  their  valuation  11  per  cent., 
their  freight  tonnage  7  per  cent,  of  the  total,  and  they  carried  40  per 
cent,  of  all  the  passengers. 

WATEB-LEVEL  OBSERVATIONS. 

Water-gauge  readings  above  and  below  the  locks  at  St  Mary's  Falls 
Canal  have  ba^n  made  daily.  The  monthly  means  of  the  readings  taken 
above  the  locks  have  been  deduced  and  platted  in  the  usual  way. 

The  motithly  mean  elevation,  in  feet,  of  the  surface  of  Lake  Superior 
above  sea-level,  as  determined  from  these  observations,  was  as  follows: 


Date. 


Qiuuitity. 


Date. 


Qtuuitity. 


Jane,  1887 

July,  1887 

AQgasi.1887... 
Septeai])er,  1887 
October.  1887... 
Kovember,  1887 


FeeL 

aOl.443 

aOL818 

601.606 

60L556 

601.729 

601.600 


December,  1887 
Janaary,1888.. 
Febmary,  1888. 
March.  1888.... 

Ai»rai888 

May.  1888 


F$et, 
601.096 
600.045 
600.604 
600.646 
600.636 
601.286 


A  compilation  of  the  foregoing  data  is  shown  on  the  accompanying 
tracing. 

GENERAL    BEMABES. 

During  the  year  an  elaborate  study  of  the  best  plan  for  gates  for  the 
proposed  lock  has  been  made,  under  my  direction,  by  First  Lieut.  Harry 
F.  Hodges,  Corps  of  Engineers,  and  to  less  extent  by  Assistant  Engi- 
neer E.  S.  Wheeler.  Lieutenant  Hodges's  results  are  very  satisfEU^tory, 
and  reflect  great  credit  upon  him,  both  for  his  Industry  and  his  ability. 
One  of  the  plans  prepared  by  Mr.  Wheeler  is  entirely  his  own,  and  pre- 
sents some  remarkable  features,  which  are  surely  worthy  of  careful 
consideration.  The  most  noteworthy  characteristic  of  this  plan  is  the 
change  in  the  nature  of  the  stresses  from  compression  to  extension. 

Mr.  E.  S.  Wheeler,  assistant  engineer,  had  local  charge  of  aU  the 
engineering  operations  upon  St.  Mary's  Kiver  and  Gan^,  and  has  per- 
formed his  duties  to  my  satisfaction. 

Assistant  Engineer  Joseph  Bipley  has  had  charge  of  the  surveys  and 
has  prepared  the  plans  for  the  proposed  piers  in  front  of  Fort  Brady 
Reservation,  as  well  as  special  reports  upon  drilling  and  blasting  in  the 
canal. 

Inspector  B.  Common,  jr.,  has  had  charge  of  the  books  and  accounts. 

Inspector  J.  L.  Callard  has  had  charge  of  the  pier  construction. 

Sub-inspector  F.  H.  Beed  was  continuously  employed  upon  the  work 
inrherever  his  services  could  be  made  most  useful. 
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SubiDspectors  EallmaDy  Mangelsdorf^  Poe,  and  BeynoMs  have  M 
charge  of  the  dredging,  drilling,  and  blasting. 

Duriug  the  season  of  1887  Patrick  Collins  and  Bnpert  Rains  had 
charge  of  the  United  States  drill-scow,  and  W.  W.  McNaughton  was 
captain  of  the  United  States  tug  Myra.  Captain  McNanghton  redgoed 
at  the  close  of  the  season,  and  in  April,  1888,  Capt.  L.  E.  Sherman  wis 
appointed  to  the  vacancy. 

This  work  is  in  the  ooUeotion  distriot  of  Superior,  Michigan.  Bfarqnette  is  the  near- 
eet  port  of  entry,  but  Sanlt  St«  Mane  is  a  sabport. 

Toe  nearest  ligbt-hoases  are  the  beacons  at  the  western  end  of  St.  Mary's  FsOi 
Canal.    Fort  Brady  is  within  half  a  mile  of  the  canal. 


Money  statement. 

July  1,  1887,  amount  available |227,909l42 

Julv  1,  1888,  amount  expended  during  fiscal  year,  ezdosive 

ofliabilities  outstanding  July  1,  1887 $112,508.72 

Julyl,  1888,  outstanding  liabilities 24,432.48 

July  1,  1888,  amount  covered  by  existing  contracts 90,968.22 

237,909142 


Amount  appropriated  by  act  of  August  11, 1888 ^ 1,000.006.W 

'Amount  (estimated)  required  for  completion  of  existing  project 3,738,dS^^ 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1890 2,235,87S.» 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1806  and  1867. 


Abstract  of  bids  for  furnishing  supplit  a  for  improvifig  8U  Mary'B  Rivtr^  Miekigan.recnr* 
and  opened  October  14,  1887,  in  aocordanoe  with  €uiv€rtiseme%t  dated  October  4,  ISbfT. 


No. 

Name  of  bidder. 

Reeidenoe. 

Hardware.* 

Ship 
ohaDdlery. 

Bemarta. 

1 

T.  B.£*7l&Co 

Detroit,  Mich 

..do 

$28&19 
291.04 

) 

HodffsoD  Sc  Howard 

**"i©i.'3i' 

aoceptaoot. 

1 

H.  D.  £dwaida&Co '. 

....do 

Do. 

^Approximate  totaL 
Note.— No  bids  were  received  for  lumber  and  coal. 

Abstract  of  bids  for  farnishinq  lumber  and  coal  for  improving  St,  Mont's  BUper,  JS** 
iganj  received  and  opened  November  25,  lt»7,  in  aocordanoe  with  advertinment  itM 
November  10,  1887. 


No. 

Name  of  bidder. 

Besidonoe. 

Lumber.* 

CoaL* 

Bmstkk 

1 

Johnson  dt  Goes 

Charles  Hebard  &.  Son  . . 

SaultSte.  Marie,  Mich.... 
do 

1420.00 
525.00 

RecommeDdedferv 

2 

'$748.00* 

o^taoee. 

1 

George  Kemp 

do 

De. 

^Approximate  totals. 
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Ahstrtust  of  bids  for  drilling  and  hUuHng  at  St.  Mary's  Fails  CaniH,  Michigan,  received 
and  opened  March  26,  188H,  in  'accord€ince  with  advertisement  dated  February  25, 18B8. 


Name  of  bidder. 

Beaidence. 

Price  per  hole  for  ditll- 
ing  and  blasting. 

Xo. 

Where  con- 
tractoifyir- 
nishes  ex- 
plosives. 

Where  Uni- 
ted  States 
Itimishes 

explosives. 

fiemarks. 

1 

2 
3 

Hioklerd^OrMii 

Carkon,    Stiokney  St. 
Cram. 

Ingles  Sc  "ffniman 

SaultSte.  Marie,  Hioh. 
East  Saginaw,  Mich.  . 
New  York,  N.Y 

$4.47 

6.20 

.  25.00 

$3.00 

3.75 

28.00 

Beoommended   A>r    ao- 
ceptance. 

A.— COMMERCE  PASSING    THE    SAINT    MABY'S  FALLS  CANAL  DUEINCJ 

the  season  op  1887. 

War  Department, 
Washington  City^  December  29, 1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives, for  the  information  of  the  Committee  on  Eivers  and  Har- 
bors, a  letter  of  the  228  instant  from  the  Chief  of  Engineers,  together 
with  a  letter  from  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  regard 
to  the  commerce  passing  the  St.  Mary's  Falls  Canal,  accompanied  with 
comparative  statements,  etc. 

Wm.  C.  Endicott, 

Secretary  of  War. 
The  Speaker  op  the  House  op  Representatives. 


letter  of  the  chief  op  engineers. 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  (7.,  December  23,  1887. 
Sir  :  I  have  the  honor  to  submit  the  inclosed  copy  of  a  report  to  this 
office  from  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  dated  the  17th 
instant,  in  reference  to  the  commerce  passing  the  St.  Mary's  Falls  Canal 
daring  the  season  of  1887,  with  comparative  statements,  etc.  ^  and,  in 
view  of  the  importance  and  magnitude  of  the  interests  concerned,  to 
request  that  it  be  forwarded  to  the  Speaker  of  the  House  of  Represent- 
atives for  the  information  of  the  Committee  on  Rivers  and  Harbors. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 


letter  op  lieutenant  colonel  o.  m.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mich.j  December  17, 1887. 
Sir  :  I  beg  leave  to  invite  special  attention  to  the  report  of  this  date 
upon  the  commeit)^  of  St.  Mary's  Fall's  Canal,  and,  in  view  of  the  im- 
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portance  and  magnitude  of  the  interests  involved,  respectfally  saggeet 
the  propriety  of  transmitting  it  to  Congress,  for  use  in  connectioD  with 
the  question  of  an  appropriation  for  continuing  the  enlargement  of  St 
Mary's  Falls  Canal. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt  Brig.  Oen.j  U.  8.  A. 

The  Chief  op  Engineers,  U.  S.  A. 


REPORT  OF  LIEUTENANTOOLONEL  O.  M.  POE,  CORPS  OF  ENGOEESS. 

United  States  Engineer  Office, 

Detroitj  Mich.j  December  17, 1887. 

Sm :  I  have  the  honor  to  submit  the  following  report  relating  to  tbe 
commerce  passing  St.  Mary's  Falls  Canal  during  the  season  of  1887, 
just  closed,  including  a  comparative  statement  of  the  same  for  the  seasons 
of  1886  and  1887,  and  an  estimate  of  its  value  for  188^  based  upon  the 
unit  prices  heretofore  used  in  similar  estimates,  as  affording  a  better 
basis  for  comparing  the  business  than  prices  amended  to  oonform  to 
those  actually  prevailing. 

The  canal  was  open  to  navigation  two  hundred  and  sixteen  days  dur- 
ing the  season  of  1887,  the  first  vessel  having  passed  May  1  and  the  last 
one  December  2,  thus*  making  the  season  eight  days  shorter  than  that 
of  1886. 

It  will  be  observed  that  the  number  of  passages  of  all  classes  exceeds 
that  of  preceding  season  1,931,  or  26  per  cent 

The  increase  in  freight  tonnage  for  1887  was  966,890  tons,  or  21  per 
cent,  as  against  an  increase  in  the  registered  tonnage  of  678,201  toiis, 
or  16  per  cent. 

The  passenger  traffic  shows  an  increase  of  21  per  cent,  for  which  there 
is  no  apparent  reason  other  than  a  legitimate  increase  in  tourist  aod 
commercial  travel. 

All  the  items  enumerated  in  the  statement  show  a  healthy  and  decided 
increase,  save  flour,  manufactured  and  pig  iron,  copper  and  silver  ore. 

The  decrease  in  tbe  flour  shipments,  amounting  to  11  percent,  isun- 
doubtedly  due  to  the  scarcity  of  water  for  the  great  mills  at  Minneapolui 
and  consequent  reduction  in  the  output  at  that  point.  This  decrease  in 
tbe  amount  of  flour  is  much  more  tban  compensated  for,  however,  by 
the  increase  of  22  per  cent,  in  the  item  of  wheat  As  the  item  ''manu 
factured  and  pig  iron''  includes  iron  and  steel  rails  transported  to  tbe 
new  railroads  of  the  Northwest,  tbe  completion  of  which  reduced  the 
demand  for  this  product,  the  falling  off  is  easily  accounted  for. 

The  decrease  in  the  item  of  copper  and  silver  ore  is  due  to  the  in- 
creased facilities  for  transporting  these  valuable  commodities  by  rail. 

Beginning  with  August,  1887,  a  memorandum  record  was  keptof  tlie 
quantity  of  wool  and  hides  passing  the  canal  for  the  remiuning  foor 
months  to  the  close  of  the  season.  This  record  shows  that  these  ites^ 
amounted  to  1,791^ JflJ  tons  and  225^yy^  tons,  respectively. 

The  item  ^^unclassifled  freight''  amounts  to  but  6  pear  cent  of  the 
total  freight  tonnage. 
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The  number  of  vessel  passages  during  the  three  busiest  months  of  the 
season  were  as  follows : 


For  month  of— 


Jane 

JttJy 

August.... 

Total 


Ifunber. 

Average 
per  day. 

1.685 
1,665 
1,780 

56.17 
58.7 
,    57.42 

5,130 

An  average  of  55.76  per  day  for  ninety-two  days. 

The  corresponding  statistics  for  1886  were  as  follows,  viz : 


Por  month  of— 

Number. 

Average 
per  day. 

June .......x 

1,196 
1,285 
1,250 

39.87 

July ; 

41.77 

AngiiBt 

40.82 

Total 

8.741 

Or  an  average  of  40.66  per  day  for  ninety-two  days. 
The  rate  of  increase  during  1887  was,  therefore,  37|  per  cent. 
Should  the  same  rate  of  increase  be  continued  for  two  more  years  we* 
will  have  reached  our  estimated  ultimate  capacity  of  the  present  lock, 
which  is  ninety-six  vessels  per  day,  or  one  vessel  every  fifteen  minutes 
during  the  twenty-four  hours. 

On  one  day  in  the  month  of  June  eighty-four  vessels  were  passed 
through  the  can^l.  On  the  3d  June  forty -nine  vessels  passed  the  canal, 
carrying  49,258  tons  of  freight,  or  an  average  of  a  little  more  than  1,000 
tons  per  vessel.  Over  60,000  tons  were  passed  on  one  day,  but  in  a 
greater  number  of  vessels. 

Very  respectfully,  your  obedient  servant^ 

O.  M.  PoE, 
Ideut  Col.  of  UngineerSy 
Bvi.  Brig.  Oen.y  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


C^mparaiive  tlatement  of  the  amount  and  value  of  the  commerce  through  Si,  Mary'^e  FalU 
Canalf  Mtohiganf  for  Vie  calendar  years  XQ^^  and  1887. 


Items. 


Veaaela number. 

Lockages do 

ToBttage,  registered  — tons 

Tonnage,  freight do — 

Pasaengers number.. 

Coal net  tons. 

Floiir barrels. 

Grain bnshrls. . 

ManoflEMStared  iron,  .net  tons. 

FIS'iron do... 

Satt barrels. 

Copper net  tons.. 

IronQre do  .. 

Lomber feetB-K. 

Sttrerore net  tons. 

BnfldJngstone do... 

Uaelaattfled  freight do. .. 


Qaaatity. 


1886. 


7,424 

3.583 

4, 210. 307 

4,527,750 

27.088 

1,009,090 

1. 750, 365 

10, 706, 867 

I       115,208 

158.677 

38,627 

2,087.800 

138,688,000 

2,000 

9.440 

230,726 


1887. 


0.355 

4,163 

4, 807, 608 

5,404.640 

32,668 

1, 352. 087 

1,672,735 

23, 871, 686 

74, 919 

204, 908 

34,886 

2,497,713 

165,226,000 

350 

13, 401 

844,586 


Increase. 


Amoont. 


1,931 

572 

678, 201 

960,890 

5,580 
342,988 


4, 164, 819 


46,231 


409, 904 
26,538,000 


3,962 
113,860 


Per 


Amount. 


2i 


29 


Decrease. 


186,630 


40,280 


8,741 
'i,"650 


Per 
cent. 


Price 
per 
nniti 


$3.50 

5.00 

.98 

60.00 

17.00 

1.00 

200.00 

8.50 

.018 

168.79 

10.00 

60.00 
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Comparative  statement  of  the  amount  and  value  of  the  oommeroe  through  8t  Mary'i  FtOt 
Canal,  Michigan,  eto. — Continaed. 


Items. 

Total  Tsloation. 

1886. 

1887. 

Coal 

net  tons.. 

18.634.996.00 

8.796,825.00 

19.812.7*20.84 

6,866,950.00 

133,778.00 

158,677.00 

7.725^400.00 

7.807,83L60 

2.496,384.00 

808, 964.  U 

94,490.00 

13.843.560.00 

H735.454.i;6 

Flour ,-.. 

barrels.. 

7,863,671(4 

Grain 

bushels.. 

23, 394, 341 2» 

Manafaotnred  iron ....... 

............net  tons . . 

8,035,7JtL«> 

Pig-iron 

do.... 

241.46&0» 

Salt 

.^ barrels.. 

20iM&t« 

CoDDer 

............ .net  tone. . 

6,977,90i« 

Iron  OTO.....k..... 

do.... 

8,741.90X50 

Ijiiml)or         .    .......... 

feetB.M.. 

2,974.0«.9v 
53,831^ 

Silver  ore -__. 

............net  tons.. 

Bnilding  Bton^  -^,--,,,,,, 

134.  OR  00 

UncIassmcMi  freight 

do.-. 

20,675,10.00 

Total 

69,880.07L95 

79, 031, 751 7S 

Canal  was  opened  to  navigation  224  days  in  1886. 
Canal  was  opened  to  navigation  216  days  in  1887. 
Valnation  based  on  eetimato  of  1886. 
YalKation  for  1885,  $53,418,472.13. 


B.— REPORT  OP  LIEUTENANT-COLONEL   O,    M.    POB,    CORPS    OF  ENGI- 
NEERS. 


United  States  Engineer  Office, 

Detroitj  Mioh.j  May  11, 1888. 

Sir:  At  the  close  of  the  season  of  1887,  Assistant  Engineer  E.  S. 
Wheeler,  in  local  charge  of  the  works  of  river  improvement  at  Saalt 
Ste.  Marie,  and  general  superintendent  of  St.  Mary's  Falls  Oanal,  sug- 
gested that  the  otherwise  idle  time  of  the  permanent  employes  at  the 
canal  be  ntilized  daring  the  intermption  of  navigation  in  an  examioa- 
tion  of  the  records  of  the  canal  office,  with  a  view  to  ascertaining  from 
them  snch  information  as  would,  when  supplemented  by  data  obtained 
from  those  engaged  in  commerce,  show  the  average  length  of  voyage  of 
the  vessel  using  the  canal,  and  the  actual  freight  charges  per  ton  per 
mile  for  the  cargoes  transported. 

The  suggestion  received  my  approval,  and  the  work  has  been  assid- 
uously carried  on.  It  involved  a  great  deal  of  labor,  but  no  expendi- 
ture of  moment,  yet  the  results  obtained  are  so  interesting,  important, 
and  satisfactory  that  a  considerable  expenditure  on  this  account  would 
have  been  justifiable. 

I  transmit  herewith  a  copy  of  Mr.  Wheeler's  report,  omitting,  how- 
ever, the  correspondence  had  with  shippers  and  carriers,  but  including 
the  data  obtained  and  condensed  from  the  many  letters  received. 

The  gist  of  the  report  is  contained  in  the  following  figures,  the  ton  of 
2,000  pounds  being  used  in  all  cases: 

Tdds. 

Down  freight 3,7^,435 

Up  freight : I,755,fi3 

Total  freight 5,491,6^ 

Total  mile-tons 4.458,544,8M 

Average  distance  each  ton  was  carried  by  water,  811.4  miles :  total  freight  oluo^ 
inolnding  terminal  charges,  $10,075, 153. 13;  average  freight  cnargee  per  ton  per  vO^ 
^  of  a  cent ;  average  freight  charges  per  ton  for  811.4  milesi  11.83. 
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The  average  charges  daring  the  year  1887  upon  each  of  the  follow- 
ing items  earned  through  St.  Mary's  Falls  Canal  were  as  follows: 


Aitides. 


Coal I>ertoxi. 

Flour perbatrel. 

GnUo per  bushel. 

ManufkcUured  iron per  ton 

.Salt perbftrrel. 

Cupper per  ton. 


Bate. 


fO.90 
.29 
.07 

2.85 
.18 

2.60 


Articles. 


Iron  ore per  ton 

Lumber p6r  Hit.,  B.M 

Silver  ore per  ton 

Stone do.., 

Unolftssified  fireight do.. 


Bate. 


$1.75 
4.00 
3.00 
1.15 
4.00 


The  Bureau  of  Statistics  gives  the  average  freight  charges  per  ton 
per  mile  on  the  trunk  railroads  of  the  United  States  for  the  year  1886 
as  .999  of  a  cent,  or,  in  round  numbers,  1  cent. 

Thus  the  average  freight  charges  by  rail  compared  with  those  by 
water  appear  to  be  as  811  to  183.  That  is  to  say,  rail  transportation 
for  freight  costs  4.43  times  as  much  as  by  this  water  route. 

Upon  this  basis  the  $10,075,153  representing  the  cost  of  freight 
transportation  by  this  water  route  during  the  season  of  1887  would 
have  been,  if  the  freight  had  been  carried  by  rail,  $44,632,293,  and  the 
saving,  because  of  the  availability  of  the  water  route,  amounts  to  no 
less  a  sum  than  $34,557,140  for  the  single  season. 

But  it  is  well  known  that  the  freight  rates  by  such  railroads  as  com- 
pete with  water  routes  are  always  reduced  during  the  season  of  naviga- 
tion. If  the  water  route  were  not  available  it  is  to  be  presumed  that 
the  rates  would  be  maintained  at  a  considerably  higher  average  for  the 
year  than  that  mentioned  above,  and  the  sum  actually  saved  in  trans- 
portation, due  to  the  existence  of  the  water  route  under  consideration, 
ought  therefore  to  be  correspondingly  increased. 

It  is  not  at  all  improbable  that  but  for  the  water  route  open  for  about 
seven  months  in  1887  the  charges  levied  upon  the  freight  carried  would 
bave  amounted  to  $50,000,000.  If  this  estimate  is  not  exaggerated,  and 
I  think  it  is  not,  then  the  actual  benefit  to  producer  and  consumer  was 
fully  $40,000,000  in  that  single  year,  divided  between  them  in  unknown 
proportions.  . 

To  realize  what  this  benefit  means  it  is  only  necessary  to  state  that 
it  represents  more  than  Aten  times  the  cost  of  improving  the  canal  and 
St.  Mary's  Biver  to  the  present  time,  or  about  six  times  the  estimated 
cost  of  the  proposed  further  improvement,  or  about  four  times  the  cost 
ot'  all  the  improvements  already  made  and  those  yet  to  be  made  between 
Lake  Superior  and  Lake  Huron. 

Moreover,  it  is  fully  seven  times  the  amount  expended  upon  improve- 
ments between  Lake  Superior  and  Lake  Erie. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  Col.  of  EngineerSj 
Bvt  Brig.  Gen.,  U.  8.  A. 

The  Chief  op  Engineees,  U.  S.  A. 


BEPOBT  OF  MB.  X.  S.  WHEELBB,  OENEBAL  SUPEBINTBNDBNT. 

Sault  Stb.  Mabib,  Mioh.,  April  19, 1688. 
Ck>LONBLS  I  have  the  honor  to  make  the  foUowing  report  npon  the  average  cost 
per  mile  per  ton  of  £reight  carried  through  St.  Mary's  Falls  Canal,  Michigan,  during 
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season  of  1887.  This  quantity  is  eqnal  to  the  total  cost  of  transporting  tbe  freight 
divided  by  the  total  number  of  mile-tons.  The  work  is  therefore  diyided  into  tvo 
parts;  the  first  is  to  find  the  total  number  of  mile-tons ;  the  second  is  to  detemuDe 
the  total  cost  of  transportation.  For  the  first  part  the  data  oontaiued  in  this  office 
is  sufficient.  The  reductions  were  made  as  follows:  Tables  were  prepared  in  which 
the  name  of  each  boat  passing  through  the  canal  was  entered  in  the  first  oolantD. 
The  ports  between  which  it  sailed  was  entered  in  the 'second  column,  the  distance  in 
miles  between  the  given  ports  in  the  third  column,  and  the  freight  tonnage  in  tbe 
fourth  column.    The  distances  used  were  the  shortest  sailine  distances  between  tbe 

?orts  named.  To  obtain  these  a  table  of  distances  was  carefully  prepared  from  tbe 
idke  Survey  charts.  The  number  of  miles  and  the  number  of  tons  were  then  mnU 
tiplied  together  and  entered  in  the  fifth  column,  which  was  called  mile>tons.  This 
column  was  afterwards  summed,  which  gave  the  total  mile-tons  for  the  season  of  Idt^. 

The  multiplications  and  additions  were  carefully  checked.  This  table  oontaiDS 
535  pages.  It«  preparation  has  been  undet  the  direction  of  Mr.  Andrew  Jaoksoo, 
clerk,  aided  by  the  assistant  superintendents,  Charles  A.  McCarthy  and  Reuben 
Smith. 

The  total  number  of  mile-t'Ous  is  4,458,544,804.  Since  the  total  number  of  tons  is 
5.494,649,  the  former  divided  by  the  latter  gives  811.4  miles  for  the  average  distance 
tnat  the  freight  which  passed  St.  Mary's  Falls  Canal  in  1887  was  carried  b^  water. 
The  amount  of  this  work  may  perhaps  be  more  readily  grasped  if  expressed  in  other 
units. 

The  following  comparisons  with  railroads  and  teams  have  therefore  been  made.  If 
this  work  should  be  done  by  a  railroad  811.4  miles  long  it  would  require  twice  ss 
many  trains  as  would  be  necessary  to  move  the  down  freight.  The  down  freight  ii 
3,749,436  tons,  or  a  little  more  than  two- thirds  of  the  total  freight. 

Assuming  that  each  car  carries  10  tons,  and  that  there  are  30  cars  in  a  train,  and 
the  average  speed  of  a  train  is  15  miles  per  hour  for  the  twenty-four  hours  of  each  dir, 
and  that  the  trains  run  365  days  in  the  year,  it  would  require  175  trains  to  do  the  work, 
or  an  average  of  .35  trains  daily  each  way.  Again,  if  this  work  should  be  done  bj 
teams,  assuming  that  each  team  moved  1  ton  20  miles  a  day  for  six  days  in  the  week, 
it  would  require  972,028  teams,  or  23,958  daily.  If  31  feet  space  be  allowed  each  tesm 
it  would  make  a  continuous  procession,  seven  abreast,  moving  at  2  miles  an  boor  for 
ten  hours  of  each  working  day  in  the  year. 

The  second  part  of  the  work  consists  in  determining  the  total  amoont  paid  for  the 
water  transportation  of  the  freight  which  passed  through  St.  Mary's  Falls  Cansl 
during  the  season  of  1887.  The  data  for  this  is  not  kept  in  this  office.  It  was  obtained 
by  correspondence  with  shippers  and  carriers. 

Bates  on  anthraoite  coal. 


Date. 


Jane  7 
20 

July  is 
18 
19 
23 
23 
23 
25 
25 
29 
80 
80 
6 
11 
13 
17 
24 


A.ag. 


Destination. 


Marquette 

do 

do 

do 

Hanoook 

Marquette 

Hancock 

do 

Lake  Linden.. 

Hancock 

Lake  Linden  . 

Hancock 

Houghton  .... 

Marqnette 

.do 

Hongbton 

Marquette.... 
do 


Freight, 
(net  tons.) 


10.80 


LOO 
LOO 
L05 
LOO 
L05 
L05 
LOS 
LOS 
L05 
LOS 
LOS 
LOO 
LOO 
LOS 
LOS 
LOO 


Date. 


Aug.  24 

24 

Sept    1 

6 

7 

8 

8 

8 

IS 

19 

10 

Oct      7 

17 

2S 

27 

Not.    7 


Destination. 


Marquette.... 

do 

Lake  Linden  . 
Houghton  .... 

Hancock 

Lake  Linden. 

Hancock 

Houghton  .... 
Marquette.... 
Lake  Linden. 
Marquette.... 
Houghton  .... 

Marquette 

, do 

do 

do 

do 


Fulfil 


Lit 
L» 
LJS 
15 
1» 
13 
1» 
lit 
IS 
135 
15 
19 
15 
iJf 
1» 
1» 
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The  dftta  contidned  in  letters  ttom  shippers  and  terriers  has  been  oolleoted  and  oon- 
denaed,  and  is  given  in  the  following  table : 


ILJ.Webb&Co . 


Captain  "Wllaon 

Lake  Snperior  TransportatioD  Company 

wmiamT.  Henry ^77. 

liftke  Hiohigan  and  Lake  Snperior  Tr«n8porta< 
tion  Ckmipany. 


Lake  Soperior  Transportation  Company,  Man^ 
agerSrana. 


PJ.BalphikCo.. 


Captain  WOaon.... 
waiiamP.Henry- 
P.J.Kalpli&Co... 


OBHXBAL  MXBCHAHDISB. 

Lake  Superior  Tranaportation  Company. 

Ward's  fine .V. ^.. 

Ohica«)Line"L.&A" 

Local! 


BUILDINO  STOKS. 

P.J.Ralpk&Co 

oomB. 

Lake  Snperior  Transportation  Company,  Man- 
ager Brans. 

IBOH  OBX. 

George  H.JbS.  P.  Bly 


Captidn  Wilson... 
P.J.Balph&Co.. 
H-J.Webb&Co.. 


William  P.  Henry 

Lake  Snperior  Transportation  Company,  Man- 
ager Erans. 


MAirUFACTURIO  IBOK. 

Captain  Wilson* 


LUMBBB. 

Superior  Lumber  Company. . 


HaUABueU 

Lake  Hiehigan  and  Lake  Snperior  Transporta- 
*^^  Company,  Chioa£o  Lisus. 


Dnlnth  and  Washbnm  to  BnfDalo 

Port  Arthur  to    Kingston,  Ontario 
(Canadian  tonni^,  abont). 

Duluth  and  Washburn  to  Bni&do 

Dnlnth  to  Bnftalo 

Dnlnth  and  Washburn  to  Bnflklo 

Chicago  to  Lake  Superior,  per  hundred. 


(Adopted  mean) . 
Ayeragerate 


May  to  October 

October  and  NoYomber 

Average  for  seaaon 

do 

Arerage  fVom  July  to  Kovember  (an- 
thracite). 
Adopted : 


Arerage 

Average,  verbal  information. 

do 

do 


Adopted 


Iiake  Superior  to  loirer  points,  per 
hundred. 


Two  Harbors  to  Lake  Erie,  gross  ton 


To  Chicago,  gross  ton. 

To  Buflhlo,  gross  ton 

From  Aahland  to  Ohio 

From  Marqnette 

From  TwoHarbors 

May  to  October 

October  and  November  (only  2,922 
tons). 

From  Ashland 

From  Two  Harbors 


Adopted  mean. 


Dnlnth  and  Washburn  to  BniXSfUot  per 

hundred. 

do  

Dnlnth  and  Washburn  to  Bnffiilo,  per 

barreL 
Adopted  mean , 


Lake  Erie  ports  to  Duluth,  ]>er  ton  . . 


To  Chicago perM. 

ToBnJ9Galo do... 

To  Cleveland do... 

To  Toledo do... 

To  Tonawanda,  average 

To  Ogdensbnrgh,  average 

ToCuoago 


Adopted 


.05  to 


.051 


.18 


.07±.004 

.06:fe.0 


.86 
1.00 
.85 

LOO 


.00:fc.05 


.15 

.17.6 

.06 


.20±03 
L15±.06 

.ISdb.O 


1.96 
2.26 
2.60 
2.10 
L85 
L90 
2.00 
2.76 

2.10 
2. 10  to  2. 15 


2.101.06 


.08 


.16 
.80 


.14ii:.016 
2.26 


2.86db.l2 


8. 60  to  3. 75 

4. 25  to  4. 50 

4. 26  to  4. 50 
4. 00  to  4. 25 

2.414 
8.871 
8.50 


4.00^.28 


*  l^is  estimate  is  principally  for  railroad  iron ;  other  mannfiactured  iron  generally  costs  more.    The 
eiuaate  has  therefore  been  increased  to  $2.35,  adopted  mean.  ^  j 
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An  average  rate  for  each  commodity  has  been  assamed  from  an  inspection  of  the 
table.  This  part  of  the  work  is  to  a  limited  extent  arbitrary,  and  it  is  not  Ukelj  that 
any  two  persons  would  arrive  at  precisely  the  same  resnlts.  Mr.  Andrew  Jackson 
and  myself  made  separate  estimates.  Our  results  did  not  differ  much  in  any  ca^(^. 
After  farther  discussion,  one  or  the  other  value  or  a  mean  was  accepted.  It  mav  &t 
first  seem  that  where  such  methods  are  unavoidable  but  little  conndence  shoold  be 
attached  to  the  results,  but  an  inspection  of  the  table  will  show  that  the  uncertain 
limits  are  very  small,  and  that  our  judgments  could  not  be  very  far  wrong.  In  oider 
to  show  what  confidence  may  be  had  in  the  results,  an  estimate  has  t^en  made  of 
the  possible  error  in  the  adopted  average  rate  for  each  commodity.  Thus,  for  coal, 
an  inspection  of  the  table  shows  that  it  is  almost  certain  that  the  average  rate  did 
not  exceed  95  cents  nor  fall  below  85  cents  per  ton ;  therefore  the  possible  error  in 
this  case  has  been  taken  as  5  cents  per  ton.  All  of  the  other  commodities  haTu 
been  treated  in  a  similar  way.  the  greatest  uncertainty  being  in  the  item  "  unclassi- 
fied freight."  The  items  "  salt,"  "5)pper,"  and  **  silver  "  all  have  an  invariable  rate, 
and  therefore  no  uncertainty.  After  computing  and  reducing  these  possible  erron  in 
the  usual  manner,  it  was  found  that  the  possible  error  of  the  final  result  was  less 
than  3  per  cent.  It  will  be  observed  that  the  data  in  regard  to  flour  is  the  most  de- 
fective of  any.  This  is  probably  due  to  the  fact  that  much  of  it  was  carried  in  con- 
nection with  railroads,  and  any  division  of  the  cost  would  be,  to  a  certain  extent, 
arbitrary.  A  possible  error  of  about  10  per  centi  has,  therefore,  been  assigned  to  this 
item.  After  the  average  rates  had  been  adonted  the  following  table  was  formed, 
from  which  was  obtain^  the  total  amount  paia  for  the  transportation  of  the  freight 
which  passed  through  St.  Mary's  Falls  Canal  during  the  season  of  1887 : 

[In  thia  table  tona  mean  net  tona  or  2,000  ponnda.] 


Item. 


Qnantity. 


Price  per 
nnic 


Amooot 


Coal 

Floor 

Grain  ....' 

Iron,  mannflactared., 

Salt 

Copper 

Iron  ore 

Lumber , 

Silver  ore 

Stone 

Unclaasified  fireight. . 


tona. 

..barrela. 
.bnahela. 

tona. 

..iMurela. 

tona. 

.do. 


.Kft,B.M. 

tona. 

do.. 

do.. 


Total. 


1,882,887 

1,5A735 

28.871,089 

74, 910 

204.908 

84.886 

2,497.713 

105^226 

850 

13,401 

844,686 


$0.90^.05 
0.29:k.03 
0.07d:.004 
2.36^.12 
0.18±.00 
2.60±.0O 
].76d:.05 
4. 00  i:.  28 

8.00:k.00 

L15:k.06 
4.00:k.60 


H,  217, 68&  80  i:|07, 641)5 

456,093.  ]5:k  47.m«5 

1,671, Old 00±  96,4d&T5 

176.059. 66i:    8,9W.^ 

86,8S3.44±         Oi<^ 

90.703.60±  CLl« 

4k370.997.75^12A,8S^6S 

660.904.00i  46.ma« 

1,050.00±  e.00 

15.41L15±       80id6 

1,878, 844. 00  i^06,75Lff 


10,075, 153. 13:^271^  559.  W 


The  possible  error  assigned  to  the  total  in  the  preceding  tahle  is  the  square  root  of 
the  sum  of  the  squares  of  the  posslhle  errors  of  the  separate  items,  and  is  2.7  per  oent 
of  the  total.  Therefore  all  results  based  upon  this  table  may  be  considered  certainlf 
accurate  within  3  per  cent.  The  total  cost  being  $10,075, 153.13  and  the  total  nnmber 
of  mile-tons  being  4^458.544,804.  If  the  former  be  divided  by  the  latter  the  cost  per 
mile  per  ton  is  obtained,  equal  to  23  cents. 

The  nature  of  the  data  from  which  this  value  is  obtained  is  such  that  it  indudes 
the  cost  of  loading  and  unloadiu|;^.  The  actual  cost  of  moving  1  ton  1  mile  in  the 
open  water-way  would  be  something  less. 

In  1882  Gleneral  Weitzel  made  an  estimate  of  the  cost  per  mile  per  ton  based  opon 
the  rates  paid  for  carrying  iron  ore  and  obtained  a  result  equal  to  28  cents. 

The  Bureau  of  Statistics  gives  the  average  freight  charges  per  ton  on  the  trunk  rail- 
roads of  the  United  States  for  the  year  1886  as  0.999  cents.  If  the  total  cost  of  trais- 
portation  by  water  during  season  of  1887  be  divided  by  the  numlx^  of  tons  carried, 
the  average  cost  per  ton  for  811.4  miles  is  found  to  be  |1.8R3  as  against  $8.11  by  rail 

The  following  is  a  summary  of  the  principal  resnlts  obtained :  Total  mile-toaa, 
4,458,544,804 ;  total  amount  paid  for  transportation  by  water  of  aU  freight  whic^ 
passed  St.  Mary's  Falls  Canal  during  the  season  of  1887,  $10,075,153.13 ;  avnage 
freight  charges  per  ton  per  mile  on  all  freight  which  passed  St.  Mary's  FaUs  Caxi*i 
during  the  year  1887  equal  to  23  cents ;  average  distance  by  water,  611.4  miles ;  don 
fireight,  3,749,436  tons;  np  freight,  1^745,  313  tons. 
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J  verage  freight  charges  during  the  year  1887  on  each  of  the  following  itenia  carried  through 

St.  Mary*8  Falls  Canal. 


'  Articles. 

Amount 

Articles. 

Amount. 

Coal        ^ oer  ton . . 

$0.80 

Lumber perM.. 

Silver  ore    ..     .  ....  ..     .... ner  ton 

$4.00 

Floor per  barrel.. 

Gr»ln per  bushel.. 

Iroo, manufactared per  ton.. 

.29  , 
.07 
2.85 

3.00 

Stone do.... 

UnolAaaiflAd  frelirht do.... 

1.15 
4.00 

Salt' per  barrel.. 

Copper per  ton.. 

Iron  ore do... 

i«  1                                 " 

8.60  1 

1.76, 

Average  of  all  fteigbt,  per  ton. . . . 

1.63 

Reepectfally  submitted. 


Lieat.  Col.  O.  M.  POE, 

Corps  of  Engineers,  U.  S.  A, 


E.  S.  Wheeler, 
Oeneral  Superintendent. 


J  J  2. 
OPERATING  AND   OABE  OF    SAINT  HABY'S    PALLS  CANAL,  MICHIGAN. 

Saint  Mary's  Falls  Canal,  abont  1  mile  in  length,  constitutes  a  part  of 
the  water-route  between  Lakes  Huron  and  Superior,  and  affords  a  means 
of  passing  the  Sault  de  Ste.  Marie,  overcoming  by  its  lockage  system  a 
difference  of  level  of  about  18  feet. 

The  prism  is  of  variable  width,  and  has  a  depth  of  16  feet  at  the 
ordinary  stage  of  water. 

Soon  after  the  beginning  of  the  fiscal  year  the  double-lockage  system, 
existing  at  the  date  of  the  last  Annual  Eeport,  was  destroyed  by  the 
operations  connected  with  the  construction  of  a  coffer-dam  to  inclose 
the  site  of  the  new  lock  under  the  project  for  the  enlargement  of  the 
canal,  which  required  the  removal  of  the  lower  end  of  the  south  wall 
of  the  old  locks  (of  1865),  together  with  the  south  leaf  of  the  lower  lock- 
gate.  Consequently,  the  commerce  of  this  important  water-route  is  now 
entirely  dependent  upon  the  single  lock  of  1881. 

The  old  locks  (of  1855)  are  to  be  replaced  by  a  single  lock  800  feet 
long  between  gates,  uniformly  100  feet  wide,  with  21  feet  of  water  on 
the  miter  sills  and  having  a  lift  of  something  less  than  18  feet,  the  full 
descent  of  Saint  Mary's  Falls. 

The  new  lock  (of  1881)  is  80  feet  wide,  narrowing  to  60  feet  at  the 
gates,  515  feet  between  gates,  with  17  feet  of  water  on  the  miter-sills, 
and  overcomes  the  difference  of  level  by  a  single  lift.  It  is  an  admir- 
able structure,  and  perfectly  serves  its  purpose.  Its  operation  is  so 
'apid,  quiet,  and  efficient  that  our  experience  during  the  seven  years 
t  has  been  in  use  only  proves  the  great  care  with  which  all  the  details 
)f  the  construction  were  studied  and  the  thoroughness  with  which 
hey  were  executed. 

CONTRACTS. 

The  following  is  a  list  of  contracts  in  force  at  some  time  during  the 
Lscal  year,  and  the  present  condition  of  each : 

With  Hickler  ds  Green,  dated  June  37,  1887,  for  machine  work ;  still  in  force. 
WitbT.  B.  RayldtCo.,  dated  October  19,  1H87.  for  hardware;  completed. 
With  Johnson  ds  Goss,  dated  October  19, 1887,  for  lumber,  shingles,  and  lime;  com- 
peted. 
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With  Wells  W.  Leggett,  dated  October  26,  1837,  for  electric-light  sapplies;  oom- 
plated. 

With  W.  D.  Edwards  &  Co.,  dated  October  26,  1887,  for  ship-chandlery,  etc;  com- 
pleted. 

With  James  E.  Davis  t&Co.,  dated  October  26, 18!^,  for  paints,  oils,  etc.;  completed. 

With  the  Richmond  <&  Backus  Company,  dated  January  3,  1888,  for  stationery; 
completed. 

With  William  R.  Santley,  dated  February  27,  1888,  for  white  oak  timber;  still  in 
force. 

With  Burnett  &,  Strachan,  dated  March  19,  1888,  for  one  oil  tank ;  completed. 

With  Hickler  <&  Green,  dated  March  19,  1888,  for  castings,  etc.;  completed. 

The  contract  dated  February  17, 1887,  with  Westervelt  &  Dennis,  for 
furnishing  timber  for  one  set  of  lower  gates  for  the  lock  of  1881,  to 
which  reference  was  made  in  the  last  Annual  Report,  terminated  on  the 
30th  of  June,  1887,  by  its  own  limitation,  after  the  greater  part  of  the 
pine  sheathing  had  been  delivered.  They  expressed  a  willingness,  how- 
ever, to  furnish  the  remainder  of  the  timber  later,  and  it  was  agreed 
that  if  they  did  so  it  would  be  purchased  at  the  contract  prices.  None 
was  delivered  under  this  agreement,  and  one  member  of  the  firm  hav- 
ing subsequently  committed  suicide,  the  other  gave  formal  notice  of  his 
inability  to  deliver  any  timber. 

New  proposals  were  then  invited,  and  on  the  27th  February^  1888, 
-a  contract  was  entered  into  with  William  B.  Santley,  under  which  he 
agreed  to  deliver  the  required  oak  timber  at  the  canal  on  or  before  June 
^0, 1888,  but  afterwards  asked  that  the  date  of  delivery  be  extended 
ninety  days.  The  reasons  assigned  were  considered  of  sufficient  weight 
and,  by  authority  of  the  Chief  of  Engineers,  the  contract  was  extended 
as  requested. 

No  timber  has  yet  been  delivered,  but  it  is  hoped  that  the  contract 
will  be  duly  completed,  as  extended,  and  that  after  nearly  eighteen 
months  of  earnest  effort  we  may  succeed  in  obtaining  this  material, 
which  is  so  essential. 

ORGANIZATION. 

The  organization  of  the  regular  lock  force  has  been  increased  since 
the  date  of  the  last  Annual  Report  by  1  watchman.  It  now  consists  of  1 
superintendent,  2  assistant  superintendents,  1  clerk,  2  enginemen,  2 
foremen,  5  watchmen,  and  15  lockmen.  There  has  been  but  little 
change  in  the  personnel. 

A  small  labor  party  of  variable  strength  is  employed  to  make  current 
repairs  to  buildings  and  piers,  in  policing  the  grounds,  and  in  doing  any 
other  work  that  may  be  required  of  them.  This  party  is  under  the  im- 
mediate charge  of  a  third  foreman. 

ACCIDENTS  AND  DELAYS. 

On  the  16th  September,  1887,  the  caole  which  opens  the  south  half 
of  the  lower  gates  of  the  lock  broke  at  10.30  a.  m.  Three  hours  and 
five  minutes  were  occupied  in  replacing  it.  On  the  23d  of  the  same 
month,  at  2.25  a.  m.,  the  same  cable  again  parted,  and  six  hours  and  forty- 
five  minutes  were  occupied  in  replacing  it.  The  latter  break  was  caused 
by  the  cable  running  out  of  the  sheave.  On  each  occasion  several  ves- 
sels were  delayed. 

On  October  16, 1887,  the  lock  was  closed  for  six  hours  to  tighten  the 
stuffing-boxes  of  the  valve  engines  before  putting  in  the  oil  for  cold 
weather  use. 

June  2, 1888,  the  steam  barge  Fred  Merour  ran  into  the  northwestern 
pier  opposite  the  range  light  and  crushed  in  the  outer  face  of  the  piei. 
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OABE  OP  PBOPEBTY  AND  OKOUNDS. 

After  the  close  of  navigation  for  the  season  of  1887  the  valve  engines 
were  taken  oat,  and  daring  the  winter  new  piston-rods  were  made  and 
the  engines  thoroughly  repaired. 

Upon  an  examination  of  the  emptying- valve  frames  it  was  found  that 
the  bottom  piece  of  each  was  broken  near  the  corners.  The  broken 
pieces  were  replaced  and  bolted  to  the  floor  of  the  lock.  The  axes  of 
all  the  valves  were  foand  considerably  worn,  and  all  the  valve  seats 
were  bashed.  All  of  the  rest  of  the  lock  machinery  received  the  usual 
overhauling,  repairs,  cleaning,  and  painting. 

An  iron  tank,  with  a  capacity  of  &2o  gallons,  has  been  built  to  hold 
the  oil  which  is  used  in  the  hydraulic  engines  and  pipes  during  cold 
weather. 

Both  lock  culverts  were  inspected  throughout  their  whole  length. 
They  were  found  in  perfect  condition,  and  the  deposit  of  silt  at  the  lower 
end  was  less  than  at  the  time  of  the  previous  examination,  amounting  to 
oilly  a  few  cubic  yards. 

Daring  the  year  350  small  shade  trees  were  planted  on  the  canal 
grounds.  The  walks  have  been  repaired,  and  the  buildings  and  fences 
painted  and  whitewashed. 

MOVABLE  DAM. 

The  movable  dam  was  closed  once  each  nlontti  during  the  season  of 
navigation.  This  work  was  usually  done  at  night,  after  vessels  had 
ceaseid  to  arrive. 

The  dam  itself  has  been  kept  in  complete  order,  but,  owing  to  the  blast- 
ing and  dredging  going  on  just  above,  it  has  not  been  possible  to  keep 
the  sill  clear  from  earth  and  stones. 

DIVING   CEEW. 

The  diving  crew  was  employed  on  an  average  two  or  three  times  a 
month  in  making  repairs  and  examinations.  During  most  of  the.  sea- 
son there  was  no  other  diving  apparatus  at  Sault  Ste.  Marie,  and, 
under  exceptional  conditions,  its  use  for  making  examinations  of  injury 
to  vessels  was  permitted,  subje  it  to  such  regulations  as  would  prevent 
abuse  of  the  privilege.  There  is  now  a  complete  private  wrecking  out- 
outfit  kept  at  the  place,  and  the  use  of  the  Government  diving  appara- 
tusin  connection  with  injured  vessels  will  be  no  longer  necessary. 

REBUILDING  PIER  SUPERSTRUOTUBE. 

Six  hundred  and  fifty  feet  of  superstructure  on  the  south  side  of  the 
canal  has  been  rebuilt.  The  timber  for  this  work  was  purchased  from 
0.  E.  Mitchell  at  his  contract  price  for  such  timber  furnished  by  him 
for  the  coffer-dam  cribs.  The  average  cost  of  the  9,777  cubic  feet  used 
was  20J  cents  per  cubic  foot. 

Daring  July,  1887,  The  Sault  Ste.  Marie  Bridge  Company  com- 
menced the  constraction  of  a  railroad  bridge  across  the  river  and  canal, 
under  authority  of  the  act  of  Congress  approved  July  8,  1882.  To 
facilitate  their  operations  they  were  allowed,  by  authority  of  the  Secre- 
tary of  War,  to  use  about  400  feet  of  the  northwest  pier  of  the  canal 
for  the  parpose  of  landing  materials.    The  fixed  portion  of  the  bridge 
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was  first  completed.  The  draw-span  over  the  canal  was  erected  after 
the  close  of  navigation,  and  the  bridge  is  now  in  use..  So  far  as  the  in- 
terests of  the  Government  are  concerned  the  bridge  company  com- 
plied with  every  provision  of  the  law.  They  asked  no  privilege  which 
it  was  improper  to  grant,  and  promptly  conformed  to  every  require- 
ment made  of  them. 

REMOVAL  OF  SPOIL  BANES. 

It  has  always  beeu  deemed  desirable  to  secure  the  removal  of  the  old 
spoil  banks,  which  so  marred  the  appearance  of  the  canal,  provided  it 
could  be  done  without  cost  to  the  United  States.  Accordingly  all  per- 
sons have  been  encouraged  to  take  as  much  of  this  waste  material  as 
possible,  the  only  condition  imposed  being  that  the  grade  be  left  sach 
as  the  canal  authorities  might  indicate.  Under  this  general  permission, 
given  specifically  to  them,  however,  the  bridge  company  and  the  Da- 
luth.  South  Shore  and  Atlantic  Bail  way  Company  have  removed  all  of 
the  spoil  banks  west  of  the  movable  dam,  thus  greatly  improving  the 
appearance  of  the  canal  grounds. 

ESTIMATES. 

The  estimated  cost  of  operating  and  care  during  the  fiscal  year  end- 
ing June  30, 1888,  was  $31,000.  The  expenditures  in  gross  amounted 
to  $29,898.72.  From  this  should  be  deducted  the  sum  of  $844,  received 
for  dry-docking,  leaving  $29,054.72  as  the  net  cost  of  operating  and  care 
for  the  fiscal  year. 

The  project  for  operating  and  care  of  the  canal  for  the  fiscal  year 
ending  June  30, 1889,  contemplates  maintaining  the  present  organiza- 
tion ;  purchasing  the  requisite  supplies ;  moving  any  buildings  belong- 
ing to  the  canal  that  may  stand  in  the  way  of  the  work  in  progress  in 
connection  with  the  construction  of  the  proposed  new  lock;  purchasing, 
by  contract,  the  timber  required  for  one  set  of  lower  gates  for  the  lock 
of  1881;  building  a  rough  shed  to  cover  this  timber  from  the  weather; 
probably  constructing  the  gates ;  employing  such  labor  as  may  be  re- 
quired in  making  current  repairs  and  policing  the  canal  grounds. 

The  estimated  cost  of  the  foregoing  is  as  follows,  viz: 

For  pay  of  resolar  lock  force |19,O00 

For  pay  of  labor  party 6,000 

For  general  pnrcoases 5,000 

For  timber  for  one  set  of  lower  look-gates 3,000 

Total 36.000 

No  estimate  is  included  for  extraordinary  repairs  which  may  be 
rendered  necessary  by  accident.  3uch  can  not  be  foreseen  and  there- 
■  fore  can  not  be  estimated  for. 

In  case  of  ii^ury  or  damage  to  the  canal  beyond  that  due  to  ordinary 
wear  and  tear,  it  must  be  promptly  made  good  at  whatever  cost. 

AU  expenses  of  operating  and  care  are  provided  for  by  indeflnite 
appropriation  under  section  4  of  the  river  and  harbor  act  approved 
July  5, 1884.  , 


Digitized  by  VjOOQIC 


APPENDIX   J  J — ^BEPOET   OF   LIEUT.   COL.   POE. 


1941 


Statement  of  the  business  of  iit.  Mary^s  Falls  Canal,  Michigan j  for  the  fiscal  ytar  ending 

June  30,  1888. 


NiimlMr  and  class  of  Tet»t»eU  passed : 

Side-wheel  steamerti 

Screw  tteainen 

SaU-yeeselB 

BafU  and  unregistered  craft 


Total  passa^ea . 


FreiKht  and  pasaenger  traffic : 

Coal net  tons. 

Copper do... 

Floor barrels. 

Wheat bnsheli. 

Ozain,  other  than  wheat. .  .do .. . 

Iron  ore net  tons.. 

Pig  azkd  mannfactured  iron. do. . . 


41 

5,635 

2,330 

817 


8,823 


1,605,279 
31,868 

1,645.286 
22,027,169 

1, 022, 252 

2,328,275 
63.671 


Freif^fat  and  passengei-  tiaffic— Coniinaed 

Salt ban-elfl.. 

Silver  ore   net  tons.. 

Lumber feet.B.M..  188, 

Building  atone net  tons.. 

Miscfllanooas  and  unclassified, 
inolnding  2,214|])]t3  ^ons  of  wool 
and  310^;^  tons  of  bides,  net 

tons 

Number  of  passengers 

Total  registert'd  tonnage 4, 

Total  freij^ht  tonnage 5, 

Total  registered  tonnage  since  open 
ing the  canal  in  1855 42, 


201.023 

1,168 

228,000 

20,404 


849,800 
29,404 
471, 976 
581,169 

426,  778 


Statement  of  receipts  and  expenditures  at  Si.  Mary's  Falls  Canal,  Michigan,  during  the 
fiscal  year  ending  June  30,  1888. 


Beceipta. 


Sonroe. 


Dry-docking. 


Amount. 


$844.00 


844.00 


If  el  cost  of  operating  and  care  of  canal . 


Expenditures. 


For  what  purpose. 


Office  expenses 

General  purobaaee 

Repairs 

Labor  (operating  and  care) . 

Extra  labor 

Light  on  lock 


Amount 


$1,296.90 
8,142.83 
6,796.08 

18,067.21 

1,244.07 

861.63 


29,898.72 


29. 06k  72 


Statement  of  the  number  of  vessels  passed  through  St,  Mary^s  Falls  Canal,  Michigan, 
with  number  of  times  and  cost  of  lockages  for  the  fiscal  year  ending  June  30,  1688. 


Knmberof  vesaels ...  8,823 

Knmber of  lockages 8,940 

Beeistered  tonnage 4,741,976 

freight  tonnage 6,581,169 

Total  time  during  which  locka  were  2, 659^  85* 

operated 

ATsrage  time  occupied  in  making  a 

lockage.. 39* 


Total  timespent  by  vessels  in  the  looks  4  894^  16< 
Average  time  spent  by  vessels  in  pass- 

inglocks 39" 

Cost  per  lockage $7.37 

Coat  per  vessel $3. 29 

Cost  i>er  ton  registered $0 

Cost  per  Ion  f r^ht $0. 


XoTi.--Coet  Inoludee  all  repairs  and  improvements  made  by  the  operating  and  care  of  force  and  labor 
party  andpurohaaea  therefor. 

Daring  the  fiscal  year  the  canal  was  open  to  navigation  t  wo  hundred 
and  ten  dajs,  or  eight  days  less  than  in  the  fiscal  year  1886-'87.  It  was 
closed  for  the  winter  on  December  2, 1887,  and  opened  May  7  for  the 
season  of  1888. 

The  total  amount  of  registered  tonnage  through  the  canal  in  the  thirty- 
three  years  from  its  opening  in  1855  to  June  30,  1888,  was  42,426,778 
tons.  Of  this  aggregate,  22,474,291  tons,  or  more  than  one-half,  has 
passed  since  the  opening  of  the  new  lock,  September  1, 1881,  a  period 
of  less  than  seven  years.  The  freight  tonnage  during  the  latter  period 
was  23,329,070  tons. 

During  the  month  of  June,  1888,  the  amount  of  freight  passed  through 
the  canal  was  1,023,315,  which  was  69,394  tons  greater  than  the  tonnage 
of  any  other  month  in  its  history. 

The  statement  of  passages  and  lockages  during  the  fiscal  year  shows 
an  increase  of  897  in  the  former  and  248.  in  the  latter. 
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The  statemeut  also  shows  au  iacrease  of  353,285  in  the  registered  ton- 
nage and  698,307  tons  freight  over  the  commerce  of  the  preceding  fiscal 
year. 

The  increase  in  operating  expenses  over  the  i>receding  fiscal  year  was 
$7,367.80.  This  is  accounted  for  by  the  purchase  of  material  and  re- 
building of  650  linear  feet  of  the  superstructure  of  the  pier  on  the  sooth 
side  of  the  canal,  the  employment  of  an  additional  foreman  and  office 
watchman,  at  a  compensation  of  $75  per  month  each,  the  employmeDt 
of  the  entire  regular  lock  force  for  an  additional  month,  the  renewal  of 
portions  of  the  operating  machinery,  and  the  complete  repair  of  the  re- 
mainder. 

Money  statement 

Amount  required  for  fiscal  year  ending  June  30,  1889 $3(5, 000. 00 

Balai|ce  remaining  in  band  from  allotment  of  preceding  year,  exclusive  of 
outstanding  liabilities 1,101.28 

Additional  allotment  required  for  fiscal  year  ending  June  30  1889 34, 896.  Ti 

Abstract  of  bids  for  famishing  supplies  of  operating  and  oare  of  St,  Mary's  FaUs  Cansi, 
'Mich.f  received  and  opened  October  ^,  18;^,  in  accordance  with  advertisement  dated  Stf- 
tember  28,  1887. 


No. 

of 

bids. 

Name  and  residence  of  bidder. 

Item. 

Amount. 

Remarks. 

1 

T.  B.  Rayl  &  Co.,  Detroit,  Mich. 

Hodgoon   &  Howard,  Detroit, 

Mich. 
P.  M.  Church  &  Co.,  Sault  Ste. 

Marie,  Mich. 
H.  D.  Edwards  Sc  Co.,  Detroit, 

Mich. 
P.  M.  Chorch  &  Co.,  Sault  Ste. 

Marie,  Mich. 

James  E.  Davis  &  Co.,  Detroit, 
Mich. 

Wells  W.  Leggett,  agent,  De- 
troit, Mich. 

Johnson  &  Gwb,  Saalt  Ste. 
Marie:  Mich. 

Charles  Hehard  &  Sou,  Sault 
Ste.  Marie,  Mich. 

John  Spry  Lumber  Company, 
Sault  Ste.  Marie.  Mich. 

George  Kemp,  Sank  Ste.  Marie, 

do   

Hardware 

$136.86 
464.60 

Recommended    for   seoei^ 

2 

do 

ance. 

3 

do 

803.13 

1.076.65 

1.306.24 

(   63a  07i 
<   658. 07> 
(  678. 07i 

704.13 
557.26 
677.25 
690.00 
17.25 
360.00 

1 
2 

Ship  chandlery  and 

divers  ^supplies. 
do 

Do. 

1 

1 
1 
2 

Paints,  oUs,  etc 

Electric  light  sup- 
plies. 
Lumber  and  lime. .. 

do 

Recommeuded    for   aoospt- 
auce  Buch  one  of  the  thrw 
which  inclnded  the  gni» 
of  oil  which  may  b«  ^^ 
quired. 

Recommended    for    accept- 
ance. 
Do. 

Incomplete ;  no  bid  od  lime- 
Do. 

Incomplete ;  no  bid  oo  Iobv 
ber. 

3 
4 
1 

do 

do 

Coal 

ance. 

Notes.— The  bid  of  P.  M  Charoh  A  Co.,  for  hardware,  gives  no  figures  on  3  nuts  for  gnard-cak 
valves,  2  wire  screens,  2  dozen  iron  screws,  which,  at  the  figures  iriven  by  T.  B.  Rayl  &.  Co.,  the  low- 
est bidders,  amounts  to  $66. 4.^  making  the  complete  bid  $450.58.  The  bid  of  P.  M  Church  ^t:  Co..  ftr 
shin  chandlery  gives  no  figures  on  2,000  feet  wire  rope,  which,  at  the  figure  given  by  H.  D.  Edmrdi 
Se,  Co.,  amounts  to  $320,  making  the  complete  bid  $1,716.24. 

Abstract  of  bids  for  furnishing  stationery  for  operating  and  care  of  St,  Mary*s  Falls  Caw^ 
Mich.,  received  and  opened  December  22,  1887,  in  accordance  with  advertisement  detti 
December  3,  1887. 


No. 

Name  und  residence  of  bidder. 

Approximate '                    i>«,„.^w- 
lotal.                           Remarks. 

1 

The  Richmond  and  Baokus  Company,  Detroit, 
Mich. 

$318.64  .  Recommended  for  acceptanc*- 

1 
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Abstract  of  bids  for  furnishing  white-oak  lumber  for  lock-gates  at  St,  Mary's  Falls  Canal, 
Jfic*.,  receired  and  opened  on  February  18,  1888,  in  accordance  with  advertisement  dated 
January  19,  1888. 


No. 

of 

bids. 

Name  and  residence  of  bidder. 

White  oak, 
p»ce  per 
1,000  feet 

aM. 

Remarks. 

1 

William  R.  Santley,  Welling tojL  Ohio 

$54.00 
75.75 
70.60 
88.00 

Recommended  for  acceptance. 

2 

Thomas  R.  Forsyth,  Detroit,  Mich 

3 

C.  J.  Llovd.  Detroit  Mich 

4 

William  T.  Cangrain,  Mil^fankf^*,  Win  

Abstract  of  bids  for  one  oil  tanky  steel  and  castings  for  operating  and  oare  of  St.  Mary's 
Falls  Canalf  Mich.,  received  and  opened  March  5,  1888,  in  accordance  with  advertise- 
ment daUd  February  23,  1888. 


of               Kame  and  residence  of  bidder. 

bid-. 

One  oil 
tank,  total. 

Steel  and  brass 
and  iron  cast 
ings,   approxi- 
mate total. 

Remarks. 

1  Burnett ^Stxaohan,  SanltSte.  Marie,  Mich.. 

2  Hickler  St,  Green,  Saolt  Ste.  Marie,  Mich  .... 

$147 
325 

$216 

Recommended  for  ac- 
ceptance. 

Steel  and  castings, 
recommended  for 
acceptance. 

Itemised  statement  of  expenditures  incurred  on  account  of  app  ropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation,  as  applied  to  operating  and  care  of  St, 
Marges  Falls  Canal,  Mioh.^for  theflsoal  year  ending  June  30,  1888. 


FOR  PART  OF  THE  MONTH  OF  JULY,  1887. 


Date. 

No.  of 
voncher. 

From  whom  purchased. 

Articles. 

Total. 

1887. 
rune   1 

5 

C.  Corbett,  manager  West- 
em  UnionTelegraph  Com- 
pany. 

Transmission  of  telegrams  from  and  to 
Washington. 

$0.46 

FOR  MONTH  OF  AUGUST,  1887. 


Aug,  4 


1  superintendent 

2  assistant  saperinten  dents,  at  $100  each 
1  clerk 

1  engin^roan 

lengineman 

3  foremen,  2  months  and  18  days,  at  $75 
each. 

2  watchmen,  at  $50  each 

2  watchmen,  at  $45  each 

2  lockmen,  at  $60  each 

2  lockmen,  I  month  and  20)  days,  at  $50 

each. 
11  lookmen,  10  months  and  28^  days,  at 

$45  each. 
1  carpenter,  260  hoars,  at  25  cents  per 

hoar. 
1  tinner,  32  honra,  at  25  cents  per  hoar.. 
1  scrubber,  66  hoars,  at  15  cents  per  hour 
13  lalrarers,  2,722  hoars,  at  17^  cents  per 

hour. 


150.00 
200.00 
150.00 
90.00 
80.00 
105.00 

100.00 
90.00 

120.  00 
90.17 

492.75 

05.00 

8.00 

9.75 

476.43 


Digitized  by  VjOOQIC 


1944     REPORT   OF    THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMV. 

Itemized  statement  of  ex^endituree  incurred  on  account  of  appropriation  for  operating  and 
care  of  oanaU  and  other  works  of  navigationf  etc, — Continued. 

FOR  MONTH  OF  SEPTEMBER,  1887. 


Date. 


No.  of 
TOQoher. 


From  whom  parohased. 


Articles. 


Total. 


1887. 
Sept.  5 


1, 2,  and  3    Pay-rolls.  Angast . 


Aa^.  1 
8 
19 
27 

Sept.  30 


John  Hiokler 

do 

do 

do 

Oeorge  H.Smith. 


1  saperintendeut 

2  assistant  superintendents,  at  $100  each,  j 

1  clerk ' 

lenglneman 

lengtoeman ; 

2  foremen,  1  month  and  21  days,  at  |75  , 
each. 

1  watchman,  29  days,  at  $75 

2  watchmen,  1  month  and  29  days,  at  $60 
each.  ' 

2  watchmen.  2  months,  at  $45  each  

2  lookmen,  1  month  and  20  days,  at  $60 
each. 

2  lookmen,  2  months,  at  $50  each 

11  lookmen,  10  months  and  18  days,  at  $45 


1  carpenter,  200  hours,  at  25  cents  per 

honr. 

1  foreman 

1  scmbber,  80  hoars,  at  15  cents  per 

honr. 
14  laborers,  2,664  hoars,  at  171  cents  per 

hoar. 
5  hoars' work  with  steam-hammer,  at  75 

cents  per  hoar. 
2|  hoars*  work  with  lathe,  at  00  cents  per 

hour. 
8  hoars'  work  with  steam-hammer,  at  75 

cents  per  hoar. 
Shears*  work  with  steam-hammer,  at  75 

cents  per  hoar. 
Rentofonestorage  room  in  Detroit,  Mich., 

from  July  1  to  September  80, 1887,  both 

days  iDcladed,  boing  three  months,  ut 

$100  per  year. 


$150.  $0 

2oaw 

150.  CO 
W.M 
80.  CO 

128.73 

72. 5t 
96.» 

90.16 
100.  Od 

100. » 
477.« 

05.00 

73w0e 
12.W 

408ul7 

8.75 

LW 

2.2S 

1.75 

2S.M 


FOR  MONTH  OF  OCTOBER,  1887. 


Oct.     7 


Sepf.  24 
26 


1,2  and  a 


Pay-rolls,  September. 


John  Hickler. 
do 


1  saperintendent 

2  assistant  superintendents,  at$100  each  . 

1  clerk 

1  engineinan 

1  engineman 

2  foremen,  at  $76  each 

1  watchman 

2  watchmen,  1  month  and  29  days,  at  $60 
each. 

2  watchmen,  at$45each 

2  lookmen,  at  $60  each 

2  lookmen,  1  month  and  10|  days,  at  $50 

each. 
11  lookmen,  10  months  and  12^  days,  at  $43 

each. 
1  carpenter,  212|  hoars,  at  23  cents  per 

hoar. 

1  scrabber.  85  hoars,  at  15  ccmts  per  honr 

2  laborerti,  13  hoars'  at  25  cents  per  hour 
11  laborers,  2,087|  hours,  at  17^  cents  i)er 

hour. 
17  hours'  work  with  steam-hammer,  at  75 

cents  per  hour, 
li  hours  work  with  drill,  at  60  cents  per 

hour. 


160.01 

2O0.0I 
150.  M 

9a  01 

80.M 
150.01 

75.01 
96.33 

90.W 

laajt 

07. 51 

4B8LT5 
53.12 

12.  TJ 

3.2$ 
36S.?: 

12- t: 
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Itemized  statement  of  expenditures  incurred  on  itcoount  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation^  etc. — Contdnoed. 

FOR  MONTH  OF  NOVBMBEB,  1887. 


DaU. 


1887. 
KoT.    4 


Sot.    1 

hiptie 
Sept  28 


)ot.     8 

8 


iept  16 

Tor.    6 

to 
Tot.  10 
«pt.» 

lOT.   16 


No.  of 
Yoacher. 


Iaiid2 


From  wLom  purchased. 


Pfty-roUs,  October., 


Chaonoey  B.  Mitchell 

E.H.MoretoD 

F.  Fayram,  secretary  and 
treaaarer  The  Detroit 
Free  Press  Compaoy. 

John  Hickler 

do 

do 

J.  T.  Whiting,  agent 


O.  M.  Poe,  lieatenaut-oolo- 
nel  of  Engineers. 

D.  W.  Brownell,  secretary 
Democrat  Publishing 
Company. 

James  £.  Davis  &  Co 


ArUoles. 


1  superintendent 

2  assistant  snperintoodents,  at  $100  each. 

1  clerk .^T: 17. 

1  enffineman 

1  en^eman,  29i  days,  at  $80  per  month . . 

1  foreman 

Iwatohman    

2  watchmen,  at  $50  each .% 

2  watchmen,  at  $45  each 

2  lockmen,  at  $60  each 

21ockmen,  1  month  and  6|  days,  at  $50 

each. 
Ulookmen.lC  months  and  28|days,  at 
$45  each. 

1  foreman 

2  divert,  3  days,  at  $7.50  per  day 

1  carpenter,  100  hours,  at  25  cents  per 

hour. 
1  scrubber,  75  hours,  at  15  cents  per  hour. 
1  laborer,  25|  hours,  at  26  cents  per  hour. 

9  laborers,  078|  hours,  at  17|  cents  per 
hour. 

112, 044  feet,  fi.  M.,  pine  lumber,  at  $17 
perM. 

4,032  feet,  B.  M.,  hemlock  lumber,  at 
818.26  per  M. 

8^  feet,  S.  M..  pine  lumber,  at  $10  perM. 

Cartage  of  1  box  of  hardware  fh>m 
steamer  dock  to  oflBce  of  superintend- 
ing engineer,  Detroit,  Mich. 

Advertiung  for  proposals  for  supplies. . . 

0  hours'  lathe  work,  at  60  cents  per  hour. 

1  hour's  work  with  steam-hammer 

7|  hours*  lathe  work,  at  60  cents  per  hour. 
I  hour's  work  with  steam  hammer,  at  76 

cents  per  hour. 

Transporting  from  Sault  Ste.  Marie, 
Mich.,  to  Detioit.Mich..  1  box  hard- 
ware weighinjr  100  pounds. 

Mileago  from  Detroit,  Mich.,  to  Sault 
Ste.  Marie,  Mich.,  and  return,  being 
686  miles,  at  8  cents  per  mile. 

Advertising  for  proposals  for  supplies. .. 

50  pounds  alabastine,  light  green,  at  6| 

cents  per  pound. 
64  pounds  black,  lamp,  at  0|  oents  per 

pound. 
5  pounds  blue,  ultramarine,  at  17  cents 

per  pound. 
5  pounds  brown,  Spanish,  at  7  cenu  per 

pound. 

1  dozen  brushes,  paint, Ko.8Bd 

i  dozen  brushes, striping,  No.5. 

1  dozen  brushes,  sash.  No.  5 

I  dozen    bricks,  bath,   at  75  cents  per 

dozen. 

1  gross  chimneys,  lamp 

10  pounds  of  glue,  white,  at  25  cents  per 
pound. 

25  poujLds  green,  chrome,  at  10^  oents  per 
pound. 

2  dozen  globes,  lantern,  at  75  cents  per 
dozen. 

2,000  pounds  lead,  white,  first  quality,  at 

5|  cents  per  pound. 

1  dozen  lanterns 

102^  gallons  oil,  linseed,  raw,  at  40  cents 

per  gallon. 
99|  gallons  oil,  linseed,  boiled,  at  43  cents 

per  ffallou. 
253  gallons  oil,  kerosene,  at  10  cents  per 

gallon. 
858  pounds  oil,  castor,  at  171  eents  per 

pound. 


TotaL 


$160.00 
800.00 
160.00 
80.00 
7a  67 
75.00 
76.00 
100.00 
80.00 
180.00 
60.17 

486.26 

$76.00 
28.60 
47.60 

11.25 

6.37 

171.22 

1,820.05 

68.48 

6.47 
.26 


4.80 


8.60 
.76 

4.60 
.87 

.85 


61.88 

1.05 

8.25 

6.08 

.83 

.85 

17.00 
.10 
.80 
.88 

6.00 
2.50 

2.62 

1.50 

107.50 

6.00 
40.01 

42.71 

25.80 

62.65 
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Itemized  ttatement  of  expenditures  incurred  on  cuicount  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation,  etc. — Continaed. 

FOB  MONTH  OF  NOYEHBEB,  1887— Continned. 


Date. 


No.  of    I 
voucher.  1 


From  whom  parchaaed. 


Articles. 


TotaL 


1887.     ; 
Nov.  16  : 


28 


10  ,  James  E.  Davis  &  Co  . 


U 


George  Kemp. 


!  lOOi  gallons  oil.  lard,  winter  strained,  at 
68  cents  per  gallon. 

2,000  gallons  oil.  West  Virginia  lubricat- 
ing. 290  gravity,  at  10  cents  per  gallon. 

25  gaUoi^B  oil,  sperm,  at  90  cents  per  gal- 
lon. 

1  quart  oil,  sperm,  extra  quality 

100  pounds  putty,  at  2^  cents  per  poand. . 

1  dozen  sponges,  carriage 

25  pounds  sal  sooa.  at  1)  cents  per  ponnd 

3  gallons  tar,  pine,  at  82  cents  per  gallon. . 

10  gallons  toi'pentine,  pnre«  at  52^  cents 
per  gallon. 

10  gallons  varnish,  at  $1. 35  per  gallon. . . . 

10  pounds  vermilion,  dry,  at  12  cents  per 
pound. 

10  pounds  wicks,  at  22  cents  per  pound. . 

1  gross  wicks,  lamp 

15  yards  wicks,  a  8  cents  per  yard 

5  i>ounds  yellow,  French,  at  7  oents  per 
pound. 

6  pounds  yellow,  chrome,  at  14  oents  per 
pound.  ^ 

30  tons  (of  2,000  ponnds(  anthracite  stove 

coal,  at  $8  per  ton. 
15  tons  (of  2,000pounds)  anthracite 

nut  coal,  at  |8  per  Um. 


9S8.3» 

aoo.00 

22.50 

l.M 
2.50 
3.00 

y? 
.to 

5.90 
13.M 

Lao 

2.20 

1.25 
.45 
.SS 

.70 

940. 0» 

120.00 


FOR  MONTH  OF  DECEMBER.  1887. 


Dec.    5      1  and  2 


Nov. 

8 

28 

28 

Dec 

31 

81 


Pay-rolls,  November.. 


JohnHickler. 
do 


do 

George  H.  Smith  . 


Pay-roll,  December,  office 
supervising  engineer. 


1  superintendent , 

a  assistant  superintendents,  at  $100  eooh. 

1  clerk 

1  enginoman 

1  engineman 

1  foreman , 

1  watchman 

2  watchmen,  at  $50  each 

2  watcl^men,  at  $45  each , 

21ockmen,  at$60eaoh , 

2  lookmen,  1  month  and  284  ^lays«  at  $80 

each. 
11  lockmen,  10  montha  and  0}  days,  at  $45 

each. 

1  diver,  i day,  at$7.50perday 

1  foreman 

1  carpenter,  280  honrs.at  26  cents  per  hour. 
1  tinner,  05}  hoars,  at  25  cents  per  hour.. 
1  scrubber,  95  hours,  at  15  cents  per  hour. 
10  laborers,  2,561  hoars,  at  17|  oents  per 

hour. 
I  hotfr's  work  with  steam-haouner,  at  75 

cenu  per  hour. 

1  hopr's  work  with  lathe-hammer,  at  60 
cents  per  hour. 

24'hour8^  work  with  drill,  at  60  oents  per 
hour. 

2  hours*  work  with  drill,  at  60  oents  per 

hour. 
Rent  of  one  storage  room  in  Detroit, 

Mich.,  firom  October  1  to  December  81. 

1887   (both  days  included),    being   3 

months,  at  $10<f  per  year. 

2  clerks,  at  $175  per  month 

1  clerk 

1  draughtsman 

I  copj-ist 

1  messenger 

1  scrubber 


150.00 

soicot 

150.00 


7S.0i 

75.00 
100.40 

00.00 
120.  SO 

«7.» 


3.75 
75l09 
05.00 
22.94 
14.  S 
«4&15 

r 


i.» 

i.» 

25Ld» 


250.M 

100. « 

172^  •• 

50.  •• 

50l« 

5cM 
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care  of  canals  and  other  works 

FOR  MONTH 


Da»«.    'v^^iher.!      ^^m  whom  purchased. 


Jan.    4  I    1  and  2  ,  Pay  rolls.  Beoemb^r,  1887. . . 


1187. 
Oct   21 


3     T.  B.  Bayl  &.  Co . 
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Itemized  statemeHt  of  expendUaree  mourred  on  aooouut  of  appropriation  for  operating  itti 
care  of  oanaU  and  other  works  of  navigation^  e^o.-^-Oontinned. 

FOR  MONTH  OP  JANUARY,  1888-Goiitiniied. 


Date. 

No.  of 
Toacher. 

From  whom  parch  ased. 

Artiolos. 

TWiL 

rni. 

Oct.  21 

8 

4 

5 
6 

T.  B.  R*yl&Co 

4onlyfioattle0,ooal,salTaniaedixoii 

1  doMD  ffhove^^i fire,  iron  ...*... 

*     P-^ 

Johnson  &  Gosa  

F.  Fayram,  secretary  and 
treasarer.  The  Detroit 
Free  Press  Company. 

O.Corbettmanager  Wcatem 
Union  Telegraph  C  o  m  • 
pany. 

L3 

i on] V sci^w-driver' steel  .............. 

.Ti 

1  only  stamp  (IT.  8. ) 

."5 

Snnly  »^prinVers,  water,  tin- T---T,-r.. 

IS 

I  onlV  screen. brass  wire  ..t, -..,., - 

IS 

Deo.  28 

i:                           :■•:;:: 
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10 

10                                                          

10                                                           
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^18.85 
L(                                                            L28 

L6 
.9 
U 
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.9 
.fi 
.1 
IB 
16 

Ma 

.41 

.s 

in 
in 

.3$ 
.a 
.es 

.71 

.75 

ILll 

3 
Nov     2 

noss  to  and  firom  Detroit,  Mich.,  as  fol- 
lows: 

To  Washington,  D.  C.  28  words 

From  TVasMngton,  D.  C,  19  words . . . 

To  Saalt  Ste.  Marie.  Mioh.,  20  words. 

From  Sanlt  Ste.Marie,Mioh.,  24  words 

3  dozen  brooms,  extra  heavy,  at  $2.80  per 

dozen. 
2  dozen  brashes  (sorab),  at  IS.60  per 

doznn. 
1  onlv  belt  leather.  10  feet  lonff    

.3 

8 

.» 

Dea    8 

.91 

8 

M 

Not.  21 

7 

H.D.  Edwards  &  Co 

1« 

1  part  cement  leather  belt 

LN 

4^yards  cloth  ooUon,  at  9  cents  per  jard. 
1  do2:en  chairs,  heavy  aim - 

10  yards  dock  cotton,  l(M>anoe,  at  15  oenla 

per  yard. 
i  dozen  dasters  (feather)  at  $5.50  per 

dozen. 
1  only  ensign,  United  States,  6  by  12  feet 
1  only  ensign,  United  Stat«^  7*  by  15  ftet 
1  only  ensign.  United  States,  9  by  18  fiset. 
10  yards  red  flannel,  at  83  cents  per  yaid. 
1  onlv  crlass  marine,  binocnlar .^t 

It 

115 
lfl.4« 
15.C 

200feetbalvards  (flag),at  1|  cents  per  foot 

00  pieces  leather  20  inches  diameter,! 
inch  thick ;  36  pieces  leather  80  inches 
diameter,  J  inch  thick. 

1  side  leather  (lace)  12  sqnare  feet 

20  x>oand8  marline,  first  quality,  at  15 

cents  per  ponnd. 

2  matches  cases  at 81.50 each. 

19 

2  only  mats,  door  robber,  at  $1.75  each  .. 
50  feet  packing  composition,  at  24  cents 

per  foot 
2,211  poands  manilla  rope,  at  11  cents 

per  poond. 
1  coU  rope,  cast-steel  wire,  2,000  fee^  at 

16  cents  per  foot. 

10  barrels  salt,  at  95  cenU  per  barrel 

4  pounds  twine,  Matre,  at  25  cents  per 

pound. 

ItC^' 
J4-3.21 
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liemUed  statemeni  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  nurigationy  e/c— Continued. 

FOB  MONTH  OF  JANUARY,  1888-Contliiued. 


Dftto. 


1887. 
Nov.  21 


188& 

Jan.   26 


No.  of 
▼oocher. 


From  whom  parohaaed. 


Artioles. 


H.  D.  £<lward8  &.  Co . 


Wells  W.  Leggett.   agent 
Brash  EleotBo  Company. 


1  only  air-pomp,  Morse  improred 

1  only  (IriTing  nelmet  and  oreaat-plAte.. . 

1  pair  diving  shoes 

Ipair  diving  weights 

2only  diving  dresses,  at $30 each 

2  pair  diving  pants  (canvas),  at  42.25  per 
pair. 

100  feet  diving  hose  (with  oooplings),  at 
82  cents  per  foot. 

3  i>airs  diving  mittens,  »•»  $4.60  per  pair. . 
2  paim  mitten  rings,  at  $4.50  per  pair  — 
1  dozen  wristbancb,  robber,  at  $l50  per 

pair. 

1  qoartoement 

1  yard  patching 

1  only  crotch  strap 

2  pairs  breast-plate  pads  at  $1.80  per  pair 
2  dozen  breast  bolts  and  screws,  at  $4.50 

per  dozen. 
2  only  bells,  15-inch  gong,  at  $27  each.... 

2  sets  brashes  for  Ip-ligbt  d5namo^at$1.80 

per  set. 

idosen  brashes  for  dash-pot 

25  only  bushings,  robber,  at  35  cents  each 
12  only  bashings,  robber  switch,  at  85 

cents  each. 
6,000  carbons,  copper  coated,  ^  inch,  at 

$25  per  thonsand. 
50  sheets  cloth,  croons,  at  7  cents  each. . 
2  yards  doth,  gom.  at  $1.15  per  yard — 

1  dozen  carbon -holders,  dash-pot 

1  dozen  carbon-holders,  opper 

1  dozen  carbon-holders,  lower 

450  feet  cable-sabmarine,No.  4,  pit  45  cents 

per  foot. 

2  only  lamps,  electric,  Brosh  patent,  at 
$70  each. 

0  only  magnet  spools,  at  $10.50  each — 
12  only  magnet  spools  (small),  at  $8.25 

each. 

1  dozen  rods,  dash-pot,  afc  $2.40  each 

12  only  springs,  steel,  spirieJ,  at  18  cents 

each. 
1  dozen  screws,  I  inch  long 

1  dozen  screws,  \  inch  long 

2  dozen  screws,  }  inch  long,  at  12  oents 
per  dozen 

2  sets  segment  plates,  at  $3.75  per  set  — 
10  feet  tobing,  robber,  at  10  cents  per 

foot. 

Idosen  thomb-screwb 

12  only  wires,  insulated,  8  feet  9  inches 

long,  at  15  cents  each. 

1,200  feet  wi'reVefeotrio  ilght,*No.'8!.'.'.'.".'! 


TotaL 


$860.00 
88.00 
10.00 
12.50 
60.00 
4.50 

32.00 

13  50 
9.00 
15.00 

.50 
1.50 

.60 
8.60 
9.00 

54.00 

3.60 

480 
a  75 
4.20 

160.00 

8.60 

2.80 

40.80 

12,60 

12.60 

202.60 

140.00 

63.00 
39.00 

1.20 

2.16 

.1 

.12 
.12 
.24 

7.56 
LOO 

.84 
1.80 

1.50 
36.00 


FOR  MONTH  OF  FEBRUARY,  1888. 


7eK     a 


Jan.  19 


Pay-roUJanoary,  1888. 


Thos.  Williamson,  manager 
Detroit  Free  Press  Print- 
ing Compsny. 


1  superintendent 

2  assistant  superintendents,  at  $100  each 

1  clerk 

lengineman 

Iwatohmaa 

For  800  copies  of  advertisement,  instrac- 

tions,  specifications,  and  proposals  for 
whiteoak  timber. 


150.00 
200.00 
160.00 
90.00 
45.00 
12.83 
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Itemized  statement  of ' expenditures  incurred  on  aooount  of  appropriation  for  operating  and 
oare  ofoanaU  and  other  works  of  navigation^  etc. — Continaed. 

FOR  MONTH  OF  MARCH,  1888. 


No.  of 


^^^-    I  voocher        From  whom  parcbased. 


Articlee. 


188a 
Mar.    2 


Jan.   13 

to 
Jan.   31 


Mar.  14 


1     Pay-roll,  February  ; 


tTohn  Hiekler. 


Cbarled  F.  Backus,  secre- 
tary and  treasurer  of  i  he 
Richmond  &  Bac:<u8  Co 


1  superintendent 

2  assisunt  superf  ntendenta,  at  $100  each. 

1  clerk 

lengineman 

1  waiohman 

29|  hours  work  with  steam-hammer,  at 
76  cents  per  hour. 

1  hour's  work  with  drill 

70^  hours'  work  with  lathe,  at  60  cents 

per  hour. 
28  boui^'  work  'with  planer,  at  60  oents 
per  hour 

2  only  baskets,  waste-paper,  at  60  o^ta 
each. 

1, 000  only  blanks,  watchman's  records. . . 
3,  OOOoniy  blanks,  vessel  reports,  at  $2. 50 

per  M. 
1.  UOO  only  blanks,  rules  and  regulations 
500  only  blankn,  tn?  reports,  at  $4  per  M. 
'^5  onlv  blocks,  scratch,  8  by  12,  at  15  oents 

each. 
'J5  only  blocks,  scratch,  6  by  6^,  at  10  oents 

each. 
2  only  books   copy -press,  800  pages,  at 

1.65  each. 
6  only  books,  register  of  lockages,  at  $7 

each. 
6  only  books,  statistioal  register,  at  f0 

each. 
12  only  books,  watchman's  records,  at 

$1.15  each 
480  only  books,  vessel  reports,  at  $12.50 

per  hundred. 
100  only  books,  tug  reports 

2  dozen  books,  time,  monthly,  at  $1.80 
I>er  dozen. 

1  only  book,  diary,  8  by  0| 

i  only  brush,  cd^y  press    

25  yards  olotn,  cotton,  at  6  oents  per  yard 

1  only  cyclostyle  duplicating  apparatus. 
1.000  only  envelopes,  official,  4^  by  9),  at 

,  40  cents  per  hundred. 

1.000  only  envelopes,  official,  8{  by  8|,  at 

35  cents  per  hundred. 
250  only  envelopes,  official,  3|  by  6.  at  40 

cents  per  hundred. 
500  only  envelopes,  plain,  3f  by  6,  at  21 

cents  per  hundred. 
50  only  envelopes,  box,  4  by  9|,  at  $3  per 

hundred. 
5  pounds  gum  arabicum,  at  85  cents  per 

pound. 

3  quarts  ink,  Arnold's,  at  88  cents  per 
quart. 

2  quaruink,  copying  Faber's.  at  50  cents 
per  quart. 

1  quart  ink,  Worthington's 

1  pint  ink.  crimson,  Carter's 

8  bottles  ink,  indelible,  for  cyclostyle,  at 

60  oents  each. 
500  sheets  paper,  blotting,  19  by  24,  at  60 

cents  each. 
500  half  sheets jNu>er,  writing,  official  heftd, 

at  $8.40  per  M. 
1,000  half  sheets  paper,  writing,  official. . . 
Iream paper,  foolsoap 

1  ream  paper,  note 

800  sheets  paper,  prepared  fior  cyolostyle 

at  $4.15  per  hnndr^ 
800  sheets  paper,  nnmled,  14  by  17,  at  65 
oents. 

3  dozen  pencils,  Faber*s  red  Ko.  8,  at  85 
oents  per  dozen. 

2  dozen  pencils,  Faber's  red  No.  4,  at  86 
cents  per  dozen. 

2  dozen  penholders,  wood,  at  75  oents  per 
dozen. 
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Itemized  statement  of  expenditures  incurred  on  avoount  of  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation^  etc, — Continued. 

FOB  MONTH  OF  MABCH,  1888-ContiDned. 


Bate. 

No.  of 
Toucher. 

From  whom  pnrcbased. 

Articles. 

Total. 

1888. 
Mar.  14 

Jad.  19 

3 

4 
5 

6 
7 

8 

CharleA  F.  BackiLB,  secre- 
tary and  treasurer  of  the 
Richmond  &,  Backas  Co. 

A.  A.Pomeroy 

6  boxes  pens,  Spenoerlan  No.'  1,  at  80 

cents  each. 

1  only  pen  for  cyclostyle 

1  only  i-uler  rubber,  18  inch 

I  pair  shears,  office,  13-incb .  plated  

Advertising  for  proposals  for  famishing 

white-oak  timber. 
Advertising  lor  proposals  for  furnishing 

white  oak-timber. 

Traveling  expenses,  Detroit  to  Sault  Ste. 

Marie,Mioh. 
15^  hours'  work  with  steam,  hammer,  at 

76  cents  per  hour. 
379  hours'  work  with  lathe,  at  60  cents  per 

hour. 
29  hours'  work  with  planer.at  60  cents  per 

hour. 
13f  hoars'  work  with  drill,  at  60  oenU  per 

hour. 
Bent  of  one  storage  room  in  Detroit, 

Mich.,  from  January  1  to  March  31, 

1888  (both  days   inclusive),  being    3 

months,  at  $100  per  year. 

$4.80 

3.00 

60 

1.60 

2.16 

10 

Mar.    e 
Feb.    1 

F.  Fayram,  secretary  and 
treasurer  of  the  Detroit 
Free  Press  Company. 

E.  S.  Wheeler,  general  su- 
perintendent. 

Jotrn  Hickler 

3.84 

16.65 
11.62 

to 
Feb.  29 

Mar.  81 

George  H.  Smith.- 

227.40 

17.40 

8.26 

25.00 

FOB  MONTH  OF  APBIL,  1888. 


April  2       land  2 

Pay  -rolls,  March 

1  superintendent 

1  clerk 

1  engineman 

150.00 
200.00 
150  00 

) 

90.00 

1  engineman 

80.00 

2  foremen,  at$75  each 

150.00 

2  watchmen,  IH  months,  at  $50  each  — 

98.  AZ 

2  watchmen.  Iff  months,  at $45  each  .... 

88.50 

• 

2  lockmen,  2  months,  at  $60  per  month . . . 
2  lockmen.  IM  months,  at  $o0  per  month. 
10  lockmen,  8  months  and  28^  days,  at  $45 

120.03 

93.35 

402.70 

per  month. 

1  carpenter,  270  hours,  at  25  cents  per  hour. 

67.50 

1  scrubber,  30  hours,  at  16  cents  per  hour  . 

1  team,  5  hours,  at  50  cents  per  hour 

1  blacksmith,  34  hours,  at  30  cento  per 
hour. 

4.50 

2.50 

10.20 

1  machinist,  17|  hours,  at  80  cento  per 

hour. 
1  laborer,  14f  hours,  at  16  cento  per  hour . . 
For  freight  and  charges  fh>m  Sault  Ste. 

Marie  to  Detroit,  Mich.,  on  1  box  elec- 

6.25 

2.20 

May  30 

8 

£.  B.  Hutchinson,  se;.retary 

1.20 

Detroit  Blectrioal  Works. 

tric  bells,  weighing  200  pounds,  at  60 
cents  per  100  pounos. 
Advertising  for  proposals  for  iron  tank, 

Feb.  23 

.4 

D.  W.  Brownell,  secretary 

2.10 

Democrat    Publishing 

ca<*t  steel,  brass  and  iron  castings,  etc. 

Mar.     1 

6 

Company. 
John  Hickler 

17  hours'  work  with  lathe,  at  60  oento  per 

10.20 

to 

hour. 

Mar.  22 

1824  hours'  work  with  planer,  at  00  cents 
per  hour. 

109.35 

Apr.  19 

6 

E.  £mery,    agent  Duluth 

Freight  and  charges  from  Detroit  to 

1.25 

South  Shore  and  D.  By.    >     Sault  Ste    Marie,  Mich.,  on  one  box 

snd  one  barrel  containing  electrical 

apparatus  f  Bell's  battery,  etc.),  weigh- 
ing  250  pounds,  at  50  cento  per  100 

pounds. 
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1952  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  <tnd 
^         care  of  canals  and  other  works  of  navigation,  etc. — Continued. 

FOR  MONTH  OF  MAY,  1888. 


Date. 


No.  of 
voucher. 


From  whom  purchased. 


Articles. 


1888. 
Mfty     S 


1-2 


Pay-rolls,  April. 


Apr.  10 


May  16 
May  11 


Apr.    1 

to 
Apr.  25 


E.  B.  HutchinaoD.  seore* 
tary  Detroit  Eleotrical 
Works. 


Burnett  &  Straohan . . 
J.  T.  Whiting,  agent 

JohnHiokler 


1  superintendent 

2  assistant  superintendents,  2  months,  at 
$100  each. 

1  clerk. 

lenglneman 

lengineman 

2  foremen,  1 A  months,  at  $75  per  month.. 

1  watchman,  u  months,  at  $75  permonth 

2  watchmen,  Ifl  months,  at  $50  each 

2  watchmen,  2  monhs,  at  $45  each 

2  lookmen,  2  months,  at  $50  each 

2  lookmen,  1  month  and  2i|  days,  at  $60 

each. 

10  lookmen,  0^  months,  at  $45  each 

1  diver,  |day,  at  $7.50  per  day 

1  blacksmith,  172^  hours,  at  30  cttnts  per 

hour. 
1  carpenter,  270  hours,  at  25  cents  per 

hour. 
1  tinner,  11  honrs,  at  25  oents  per  hoar  . . 
1  laborer,  20  hoars,  at  15  cents  per  hoar . 

1  scrubber,  55 hoars,  at  15  oents  per  hoar. 
20  cells  Leclaaoh6  baltery,  at  00  oents 

each. 

2  wood  push  buttons,  at  25  oents  each  . . . 
Be-windlng  2  skeleton  bells,  at  $2. 50  each . 

loilt«nk 

Freight  charges  firom  Detroit  to  Saolt 

Sto   Mario.  Mich.,  on  4  boxes  offloial 

books,  stationery  etc.,  weighing  1,170 

poundis,  at  28  oents  per  100  pounds. 
161  i  honrs'  work  with  lathe,  at  60  cents 

per  hour. 
4 1  hours'  work  with  bolt-cutter,  at  60 

cents  per  hour. 
0^  hounr  work  with  drill,  at  60c«its  per 

hour. 
47^  hours'  work  with  planer,  at  60  cents 

per  hour. 
38  nours'  work  with  steam  haamer,  at 

75  cents  j;>er  hour. 


FOR  MONTH  OF  JUNE,  1888. 


June   4 


May  31 


1-2 


Pay-rolls,  May. 


8    HioklerftQrean.*..^. 


1  superintendent 

2  assistant  superintendents,  at$100  each. . 

1  clerk :. 

1  englneman 

1  engineman 

2foremen,  at$75each 

1  watchman 

2  watchmen,  2  months,  at  $45  each 

2  watchmen,  2H  months,  «t  $45  each . . . 

21ockmen,  2  months,  at  fOO  each 

2lockmen,  2  months,  at  $50  each. 

11  lookmen,  10  months,  and  274  d*7B,  at 

$43  each. 

1  foreman 

1  carpenter,  270  hours,  at  25  oents  per 

hour. 
1  scrubber,  75  hoars,  at  16  cents  per  hoar. 
1  machinist,  10  heart,  at  26  eento  per 

hour. 
1  team,  155  hours,  at  40  oents  per  boor  .. 
1  team,  12(  hoars,  at  85  cents  per  hoar. . . 
8  laborers,  1.665  hoars,  at  17|  cents  per 

hour. 
1  blacksmith,  6|  hoars,  at  85  cents  per 

hour. 
1,220  pounds  east  steel,  at  7i  esnts  per 

pound. 
407  pounds  brass  osstfngs,  si  Weenls  per 

pound. 
816  pounds  ironosstlaf(s,st8|eeBlsper 

pound. 
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\emized  statement  of  expendituree  inoiirred  on  account  of  appropriation  for  operating  and 
core  of  canals  and  other  works  of  navigation,  etc. — Continued. 

FOB  MONTH  OF  JUNE,  ISSft-Continued. 


[Mto. 

No.  of 
Toaoher. 

From  whom  parchased. 

Articles. 

Total. 

me  1 

4 
5 

6 

JohBiKm  A-<3oM T 

4, 356  feet,  B.  M.,  common  pine  lumber,  at 

$12  per  M.  feet,  52.27;  less  10  per  cent., 

retained,  $5.23. 
4i  hoars'  work  with  steam  hammer,  at  75 

cents  per  hoar. 
2  boors'  work  with  lathe,  at  60  cents  per 

hoar. 
Bent  of  one  storage  room  in   Detroit, 

Mich.,  fh>m  April  1  to  Jane  30,  1888 

(both  days  incioslTe),  being  3  months, 

at  $100  per  year. 

$47.04 

ij  81 

me  30 

JohnHiokler 

3.37 

GeonreH.  Smith 

1.20 
25.00 

FOB  MONTH  OF  JULY,  1888. 


Be  80 


1  saperintendent 

2  assistant  saperintendents,  at  $100  each. 

1  clerk 

lengineman 

lengineman 

2fi)Temen,  at$75each 

1  watchman,  2M  days,  at  $75  per  month . . . 

2  watchmen  l)f  at*$50  each 

2  watchmen  fS  month,  at  $45  each 

2  lockmen,  2  months,  at  $60  ectch 

2lockmen,  2  months,  at  $50  each 

13  lockmeo,  11^  months,  at  $45  each 

1  carpenter,  260  hoars,  at  25  cents  per 

hoar. 
1  scrubber,  100  hours,  at  15  cents  per 

hour. 
1  team,  2|  hours,  at  40  cents  per  hoar   . . 
12  laborers,  2,861  hoars,  at  17|  cents  per 

hour. 


$150.00 

200.00 

150.00 

90.00 

80.00 

150.00 

73.75 

06.67 

43.50 

120.00 

100.00 

605.50 

66.00 

15.00 

1.00 
413.16 


22,808.72 


J  J  3. 

DRY-DOCK  AT  SAINT  MARY'S  FALLS  CANAL,  MICHIGAN. 

There  is  Dothiog  to  add  to  the  sabjcct-matter  of  preceding  reports  iu 
^rd  to  this  work  beyond  the  fact  that  the  construction  of  the  coffer- 
m  inclosing  the  site  of  the  proposed  lock  at  Saint  Mary's  Falls  Canal 
s  reached  that  stage  which  renders  necessary  the  tearing  oat  of  the 
blls  of  the  old  lower  lock,  and  therefore  all  projects  aiming  at  convert- 
]f  the  old  State  locks  into  a  dry-dock  must  be  considered  as  dis- 
sed  of. 

The  propoeStion  to  locate  a  dry-dock  in  immediate  proximity  to  the 
*.kafce  system  is  as  objectionable  as  ever ;  but  if  it  should  be  decided 
do  so,  then  the  location  heretofore  referred  to,  at  the  eastern  end  of 
3  area  transferred  from  the  Fort  Brady  military  reservation  to  the 
nal  reservation,  is  the  least  objectionable. 

loant  (estimated)  lequired  for  the  construction  of  a  drv-dook  at  the  point 

Qdicated $323,872 

oant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1890.     150, 000 

Which  should  be  added  to  the  $65,000  (more  or  less)  which  it  is  un- 
rstood  the  State  of  Michigan  holds  in  readiness  to  transfer  to  the 
lited  States  for  the  purpose  of  constructing  a  dry-dock  at  Saint 
iry's  Falls  Canal. 
ENG  88 123 
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J  J  4. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,   SAINT  MARY'S  RIVER,  MICH- 
IGAN. 

The  original  estimates  for  this  improvement  were  based  upon  a  proj- 
ect for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Mary's  River  at  Sugar  Island  Eapids  (about 
2J  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then,  by 
way  of  Middle  Neebish,  rejoining  the  present  navigable  channel  at  the 
foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtaining 
a  route  which  it  is  practicable  to  so  mark  with  lights  as  to  be  navigable 
at  night — a  condition  impracticable  with  the  present  channel. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  increase  the  depth  to  19  feet,  and  this  has 
been  further  increased  to  20  feet. 

The  estimated  cost  of  the  present  project  is  $2,659,115,  subject^  how- 
ever, to  change  should  unexpected  difficulties  be  developed  during  the 
progress  of  the  work. 

Three  appropriations  have  been  made  for  the  work,  as  follows: 

By  act  of  Congress  passed  August  2,  lH8g $200,000 

By  act  of  Congress  approved  July  6,  1884 125,000 

By  act  of  Congress  approved  August  5,  1886 150,000 

Total 475,000 

,The  improvement  naturally  divides  into  three  parts.  Beginning  witii 
the  up-stream  part  they  are— 

(1)  Channel  through  Su^ar  Island  Bapids. 

(2)  Channel  through  Middle  Neebish. 

(3)  Channel  at  Sailor's  Encampment. 

Except  a  few  test-pits  at  Sugar  Island  Bapids,  the  work  of  excava- 
tion  has  thus  far  been  prosecuted  only  at  Middle  Neebish  and  SailoA 
Encampment,  and  during  the  past  year  at  Middle  Neebish  only.  No 
difficulty  concerning  right  of  way  exists  at  either  locality;  but  thechai- 
nel  at  Sugar  Island  Bapids  must  pass,  for  a  portion  of  the  distance, 
through  private  property,  and  it  will  be  necessary  to  obtain  right  rf 
way. 

LIST  OP  CONTRACTS  IN  FORCE  DURING  FISCAL  YBAR. 

Contract  dated  May  22, 1886,  with  AUen  Rains,  for  bard  wood,  clo«ed. 

Contract  dated  December  24,  1886,  with  Hickler  &  Qreen,  for  dredging  at  lOddk 
Neebish. 

Contract  dated  April  30, 1887,  with  T.  B.  Bayl  &  Co.,  for  hardware.,  closed. 

Contract  dated  April  30,  1887,  with  John  Spry  Lomber  Company,  for  lumber, 
closed. 

Contract  dated  April  30,  1887,  with  Geors:e  W.  Edwards  &,  Co.,  for  Bhlp-chaDdleiy. 
etc.,  closed. 

Contract  dated  May  13, 1897,  witb  George  Kemp,  for  coal,  closed. 

Contract  dated  May  13, 1887,  witb  Alex.  Grieve,  for  meat^ closed. 

Contract  dated  May  13, 1887,  with  C.  C.  Johns,  for  vegetables,  etc.,  closed. 

Contract  dated  May  13, 1887, -with  H.  E.  Hungerford,  for  bard  wood,  closed. 

Contract  dated  June  27, 1887,  with  John  Hickler,  for  machine  work. 

Contract  dated  March  19, 1888,  with  Hickler  &  Green,  for  materials  to  repair  United 
States  tag  Myra^  closed. 

Contract  dated  May  5, 188^,  with  N.  C.  Morgan  <Sr.  Co.,  for  meats,  vegetables,  etc 

Contract  dated  May  5,  188^,  with  G.  &  R.  McMillan,  for  groceries,  closed. 

H.  E.  Hungrerford  delivered  one  lot  of  wood  under  his  contract,  W 
failed  to  deliver  the  second  lot  required,  causing  emergency  purchaacB 
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io  open  market  of  mill-slabs,  etc.,  to  ran  the  plant  duriDg  the  remain- 
der of  season  of  1887. 

C.  0.  Johns  went  out  of  business  and  failed  on  his  contract  for  vege- 
tables, etc.  Bishop  Bros,  and  Alex.  Grieve  filled  the  necessary  orders 
dnriog  the  remainder  of  season  of  1887  at  the  rates  specified  in  the  Johns 
contract. 

PLANT. 

The  plant  on  this  work  consists  of  one  tug,  one  drill-scow,  and  one 
quarter-boat.  The  tug  received  extensive  repairs  during  the  winter. 
About  two-thirds  of  her  keel  timber  and  planking  and  all  of  her  inner 
sheathing  is  new ;  her  upper  works  remain  unchanged ;  her  boiler  was 
repaired  about  the  legs ;  her  engine  received  a  new  throttle,  heater,  and 
pump,  and  was  thoroughly  repaired  in  all  parts. 

The  drill-scow  has  an  entire  new  deck  and  new  planking  at  both  ends 
under  the  rake. 

The  quarter-boat  has  been  calked,  painted,  and  put  in  good  order. 

OPERATIONS  UNDER  CONTRACT  OF  DECEMBER  24,   1886. 

The  only  contract  for  excavation  in  force  was  that  of  above  date  with 
Hickler  &  Green  for  a  channel  300  feet  wide  and  20  feet  deep,  begin- 
ning at  section  509.  Work  has  been  continued  throughout  the  fiscal 
year,  excepting  the  period  December  1,  1887,  to  May  28,  1888.  The 
plant  consisted  of  3  dredges,  1  drill-scow,  and  the  necessary  tugs  and 
dump  scows  during  1887,  and  2  dredges  during  May  and  June,  1888. 

The  soft  decomposed  rock  was  first  seraph  off  to  a  depth  varying 
from  13  to  22  feet.  Between  sections  509  and  546,  where  necessary,  the 
rock  was  then  drilled  and  blasted*  For  this  purpose  the  contractors 
built  a  new  drill-scow,  carrying  two  Ingersoll  drills,  which  were  operated 
with  steam  and  hydraulic  power.  The  number  of  holes  drilled  and 
blasted  x>er  day  ranged  from  21  to  68  ^  the  average  being  about  50.  The 
cartridges  used  were  2  inches  in  diameter  and  3  feet  long,  and  were  from 
50  to  54  per  cent,  nitro  glycerine.  The  contractors  manufactured  it  in 
their  powder-house  on  Keebish  Island  till  the  23d  August,  when  the 
acids  caught  fire  and  half  a  ton  of-  powder  exploded,  demolishing  the 
powder-house,  and  also  the  store-house,  50  feet  away,  but  the  1,200 
pounds  of  powder  in  it  did  not  explode.  From  sections  546  to  579  only 
two  lines  of  holes  were  drilled  down  the  side  channel-lines.  As  hard 
rock  as  there  is  in  the  Middle  Keebish  was  excavated  from  this  area  by 
Garkin,  Stickney  &  Oram's  new  dredge  No.  10,  working  for  Hickler  & 
Green. 

The  amount  of  material  excavated  down  to  the  20-foot  grade  and 
paid  for  is  34,301  cubic  yards,  costing  $1.95  per  yard,  or  a  total  of 
166,886.95. 

The  amount  excavated  above  20-foot  grade  is  44,086  cubic  yards ; 
amount  excavated  from  prism  is  48,219  cubic  yards.  The  scow  meas- 
urement was  57,683  cubic  yards,  and  exceeds  bank  measurement  by  31 
per  cent,  in  the  first  instance  and  19  per  cent,  in  the  second  instance. 

The  contractors  are  working  between  sections  509  and  579,  and  the 
total  excavation  for  that  area  will  be  58,312  cubic  yards,  which  at  $1.95 
per  yard  amounts  to  $113,709.38. 

PROORESS  OF  WORK  AND  COST  TO  JUNE  30,  1888. 

The  following  is  a  statement  of  the  amount  of  material  excavated, 
under  the  different  contracts,  from  Sugar  Island  Bapids,  Middle  'See- 
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bish,  and  Sailor's  Encampment,  including  the  cost  per  cubic  yard  under 
the  diflferent  contracts,  the  total  cost,  and  the  cost  per  cubic  yard  for  the 
whole : 


Contracts,  etc. 


Total  cubic 
yarda  exca- 
vated above 
20-footsrade, 


Total  cubic 
yards  exca- 
vated from 

prism, 

B.M. 


Total  cost 


Cost  per  CU' 
bio  vard, 
B.VI. 


February  28, 1883 

Septembers.  1884 

May  18, 1886 

Experimental  work,  dredge  and  drill 

Decfmb(»r 24, 18e6  ...^ 

Sa  iiors'  Encampment 

Test  pits,  Sagar  Island  Bapids,  scow  meas- 
ure   

Excavated  at  Snsar  Island  Bapids  for  filling 
cribs  for  coffer-dam.  No  cost  to  tbe  United 
States 

Engineering  and  office  and  Mindry  expenses. 


Total. 


161,701.1 
46,627 
68.330 
34,631 
34,301 


835,300.1 


201.  OPO 
59, 411 
68,583 
36,113 
48.219 
6,614 

1,100 

16,862 


$116,424.79 
26,98.\66 
61,913.70 
51,634.40 
66.886.05 
23,193.63 

274.03 


60,216.08 


428,072 


I  807,680.28 


{ 


laT! 

.58 
.fi9 
1.4» 
].» 
3.4» 


1.1^ 


LEVEL  LINE. 

In  order  to  determine  the  fall  of  the  river  between  the  Middle 
Neebish  and  Sailor's  Encampment,  bench-mark  No.  2,  at  head  of 
Neebish  Island,  will  be  connected  by  a  line  of  precise  levels  with  the 
bench-mark  near  Johnson's  Dock,  on  Sailor's  Encampment  Island. 

In  November  the  cutter  crew  were  employed  at  a  cost  of  $187.32  in 
cntting  out  a  line  between  the  two  bench-marks,  a  distance  of  abont  S 
miles.  The  islands  were  thickly  wooded  with  maple,  cedar,  poplar, 
alders,  etc. 

GENERAL  REMARKS. 

This  work  has  been  under  the  local  charge  of  Assistant  Engineer  E. 
S.  Wheeler,  with  Mr.  Joseph  Ripley,  assistant  engineer,  immediately 
in  charge.  The  latter  has  personally  attended  to  all  the  field-work, 
being  aided  at  times  in  inspection  and  computations  by  Inspectors 
Common  and  Oallard,  and  Subinspectors  Beed,  Kallman,  Mangelsdorf, 
and  Poe. 

The  advantages  of  this  improvement  have  been  so  fully  set  forth  in 
preceding  reports,  notably  beginning  at  page  2362  of  the  Annual  Be- 
port  of  the  Chief  of  Engineers  for  1882,  page  1836  of  the  Report  for 
1883,  page  2004  of  the  Report  for  1884,  and  page  2098  of  the  Report  for 
1885,  that  it  is  not  deemed  necessary  to  repeat  them. 

It  is  an  important  part  of  the  system  for  the  amelioration  of  the 
general  navigation  of  the  Great  Lakes,  and  if  it  had  been  available 
during  the  fiscal  year  just  closed  it  would  have  been  used  by  vessels 
carrying  more  than  6,581,169  tons  of  freight  and  29,494  passengers. 

The  first  estimates  for  this  work  were  those  of  the  late  Lieutenant- 
Colonel  Weitzel,  Corps  of  Engineers,  amounting  to  $2,127,292,  sub- 
mitted with  his  report  dated  January  14, 1882,  printed  as  House  Ex. 
Doc.  No.  54,  Forty-seventh  Congress,  first  session,  and  at  pages  3262 
€t  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  they 
were  based  upon  a  project  which  contemplated  a  channel  depth  of  17 
feet. 

The  project  having  been  modified  with  a  view  to  a  depth  of  20  feet,  a 
modification  of  the  estimates  will  probably  be  required,  but  the  work  has 
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not  yet  suflBciently  advanced  to  determine  whether  the  sum  ($2,659,115) 
obtained  by  simply  increasing  by  25  per  cent,  the  estimate  for  a  17-foot 
channel  is  greatly  in  error.  I  am  inclined  to  think  it  is  not.  It  will 
depend  in  some  oegree  upon  the  rate  at  which  appropriations  are  made. 
With  larger  appropriations  better  contracts  can  be  made,  and  at  the 
same  time  the  ratio  of  contingent  expenses  reduced. 

Thus  far  the  appropriations  have  not  been  snfiicieut  to  warrant  under- 
taking operations  at  more  than  one  locality.  But  they  should  now  be 
begun  at  Sugar  Island  Rapids,  without  at  the  same  time  reducing  them 
at  Middle  Neebish.  At  the  present  rate  (an  average  of  about  $100,000 
per  year)  it  will  take  more  than  twenty-five  years  to  complete  the  work. 

With  a  view  to  more  rapid  progress  and  greater  economy  in  carrying 
on  this  important  work,  which  everybody  admits  should  be  made  avail- 
able as  soon  as  possible,  the  sum  of  at  least  $500,000  should  be  appro- 
priated, one-half  to  be  spent  at  each  of  the  two  localities  named  above. 

At  present  this  channel  has  no  commerce  worth  mentioning,  nor  will 
it  have  ontil  it  is  made  navigable  for  the  through  traffic,  when  its  com- 
merce will  be  practically  measured  by  that  through  St.  Mary's  Falls 
Canal,  a  statement  of  which  is  given  in  connection  with  the  report  on 
operating  and  care  of  that  work. 

Ordinarily  this,  in  common  with  all  other  improvements  along  the 
water  route  between  Lake  Superior  and  the  lower  lakes,  is  spoken  of  as 
a  Michigan  work,  whilst  the  fact  is  thatMichigau's  interest  is  only  about 
17  per  cent,  the  remainder  pertaining  to  New  York,  Pennsylvania,  Ohio, 
Illinois,  Wisconsin,  Minnesota,  Dakota  and  Montana  Territories,  and 
the  Dominion  of  Canada. 

Estimated  cost  of  20-foot  channel  (subject  to  revision) |2, 659, 115 

Appropriated  to  date 475,000 

Amount  yet  to  be  appropriated 2,184,115 

The  work  Is  located  in  the  coUection  district  of  Superior,  Michigan ;  Marquette  is 
the  nearest  port  of  entry,  but  Sanlt  Ste.  Marie  is  a  sub-port. 

The  nearest  light-house  is  the  beacon  on  the  pier  at  the  western  end  of  St.  Mary's 
FaUs  Canal. 

Money  statement. 

July  1,  1887,  amount  available |152,540.29 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1887 |72, 005. 08 

July  1,1888,  outstanding  liabilities 6,941.77 

July  1,  18c^,  amount  covered  by  existing  contracts 73, 593. 44 

152,540.29 

Amoantappropriated  by  act  of  August  11,  1888 500,000.00 

^  Amoant  (estimated)  required  for  completion  of  existing  project 1, 684, 115. 00 

Anioant  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 , 500,000.00 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^     harbor  acts  of  1866  and  1867. 


Ahstract  of  Udsfor  furnishing  stationery  for  improving  Hay  Lake  Channelf  Sault  Ste. 
Marie  Bicer,  Michigan,  received  and  opened  December  23, 1887,  in  accordance  tvith  adver- 
tisement dated  December  3,  1887. 


Ho. 

Name  and  residence  of  bidder. 

Approxi- 
mate total. 

Remarks. 

1 

The  Bicfamond    St   Backus  Company,   Detroit, 
Mich, 

$178. 71 

Recommended  for  acceptance. 
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Abstract  of  bids  for  one  pump,  heater,  throttle,  and  casHngafor  improving  Hay  LaU  C\tm- 
nel,  iSauH  Ste,  Marin  River,  Michigan,  received  and  opened  Maroh  5,  lb8d,  in  aceordatuit 
toith  adveriisement  dated  February  23,  iyb8. 


No. 

Name  and  residence  of  bidder. 

Pamp, 
beater, 
throttle, 
and  cast- 
ings. 

Remarks. 

^ 

Hickler  &,  Green,  Saolt  Ste  Marie,  Mich 

$261 

Booommended  for  acceptance. 

Abstract  of  bids  for  supplies  for  improving  Ray  Lake  Channel,  Sault  Ste.  Maris  BUer, 
Michigan,  received  and  opened  on  April  23,  1888,  in  accordance  with  advertisemnt 
dated  ApHl  3,  1888. 


No. 

Name  and  residence  of  bidder. 

Approximate 

total  of 

groceries. 

Approximate 
total  of  meats. 

Approximate 

total  of 
yeguUbles. 

Remarks. 

1 

G.  &  R.  McMUlan.  Detroit,  Mich.  . . . 

Jacob  Hall  &,  Co.,  Detroit,  Mich 

David  Wallace,  Detroit,  M ich 

Hall  Brothers,  Detroit,  Mich 

$228.80 
2J6.90 
23a  94 
247.81 

249.44 

250.31 

a 

3 



4 

5 

Peppard   &    McKlnney,   Saolt  Ste. 
Marie,  Mich 

6 

Otto  Snpe  &  Co.,  Saolt  Ste.  Marie, 
Mich , .. 

1 

N.  G.  Morgan  &  Co.,  Saolt  Ste.  Marie, 
Mich 

$293.12 
420.00 

$407. 2S 
536.25 

2 

Bishop  Bros.,  Saolt  Ste.  i^arie,  Mich. 

JJ5. 

IMPROVEMENT  OF  HARBOR  AT  CHEBOYGAN,  MICHIGAN. 

Prior  tx)  uudertaking  any  improvement  at  this  harbor  only  6^  to  7  feet 
of  water  coald  be  carried  across  the  bar  at  the  mouth  of  Cheboygan 
Eiver. 

The  original  project  for  the  improvement,  adopted  in  1871,  coDtem- 
plated  dr^ging  a  channel  200  feet  wide  and  14  feet  deep  throngh  the 
bar,  and  revetting  each  side  by  a  sheet- pile  pier,  at  an  estimated  cost 
of  $395,335. 

A  history  of  the  progress  of  the  work  of  improvement  to  the  year 
1876  is  given  at  pages  530  and  531,  Eeport  of  the  Chief  of  Engineen 
for  1876,  and  its  history  from  that  time  to  the  close  of  the  fiscal  year 
ending  June  30,  1887,  is  given  at  pages  2247  and  2248,  Annual  Eeport 
of  the  Chief  of  Engineers  for  1887.  The  project,  as  it  stood  at  the  dose 
of  the  last  fiscal  year,  provided  for  a  channel  depth  of  15  feet  for  the 
full  width  of  200  feet,  to  be  carried  as  far  up  the  river  as  the  available 
ftinds  would  permit. 

Because  of  the  low  price  for  excavation  under  the  contract  of  Jane  6, 
1887,  more  was  accomplished  than  was  foreseen,  and  the  work  was  car- 
ried up-stream  to  a  formation  of  hard-pan  which  was  known  to  exist, 
but  which  it  was  not  expected  could  be  reached  with  the  funds  then 
available,  and  was  therefore  not  included  in  the  specifications  under 
which  the  proposals  were  made  upon  which  that  contract  was  based 
The  work  done  was  paid  for  from  balances  of  former  appropriations, 
leaving  untouched  the  entire  amount  of  the  appropriation  of  August  5, 
1886. 

A  further  project  for  dredging  was  submitted  February  4, 1888,  and 
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approved  by  the  Chief  of  Engineers  ander  date  of  February  8.    It  pro- 
poses to  continae  the  15foot  channel  up-stream  to  the  State  Eoad  bridge. 

Consequently  the  project  for  the  improvement,  after  its  several  modi- 
fications, now  contemplates  a  channel  1$  feet  deep,  and  generally  of  200 
feet  in  width,  from  the  16-foot  curve  in  the  Straits  of  Mackinac,  to  the  first 
bridge,  and  the  revetting  of  both  sides  of  the  channel  outside  the  shore- 
line. Thus  far  the  channel  already  dredged  stands  so  well  that  the  con- 
struction of  this  revetment  has  been  deferred,  and  it  is  highly  probable 
will  never  be  required. 

At  the  beginning  of  the  fiscal  year  but  one  contract  was  in  force, 
namely,  with  the  Green  Bay  Dredge  and  Pile  Driver  Company,  dated 
June  6, 1887,  for  dredging,  at  11^  cents  per  cubic  yard. 

A  survey  of  the  channel  undertaken  in  the  winter  of  1886-'87  was  in- 
terrupted because  the  ice  proved  insuflScient  to  permit  its  completion. 
Before  the  dredge  could  be  properly  located  it  was  necessary  to  extend 
the  soundings  up-stream,  and  between  August  2  and  II  they  were  car- 
ried as  far  as  McArthur's  steam-boat  dock.  Under  the  contract  referred 
to  above,  the  actual  work  of  dredging  began  on  the  5th  of  August,  and 
continued  until  the  24th  of  October,  when,  the  specifications  having  been 
exhausted,  the  contract  was  closed.  The  result  was  the  removal  of 
29,979  cubic  yards  of  material,  at  a  cost  for  dredging  of  $3,447.58. 

Except  for  the  fact  that  all  of  the  material  of  the  character  specified  had 
been  removed,  the  appropriation  would,  at  the  contract  price,  have  suf- 
ficed to  remove  a  total  of  162,000  cubic  yards,  or  more  than  three  times 
the  entire  amount  remaining  to  be  excavated  to  carry  the  15- foot  chan- 
nel to  the  State  Eoad  Bridge,  estimated  at  45,000  cubic  yards.  The  re- 
markably low  price  for  dredging  under  this  contract  accounts  for  the 
work  having  been  carried  further  than  was  anticipated. 

The  material  remaining  to  be  removed  is  specified  as  hardpan,  bowl- 
ders, and  clay,  with  a  small  quantity  of  overlying  sand  and  sawdust. 
By  advertisement,  dated  February  18, 1888,  proposals  were  invited  for 
the  required  excavation.  The  bids  were  opened  March  19,  1888,  and 
as  a  result,  a  contract,  dated  April  3, 1888,  was  entered  into  with  Chaun- 
cey  B.  Mitchell,  who  agrees  to  do  the  work  at  the  price  of  14.4  cents 
per  cubic  yard,  measured  in  the  scows,  and  to  complete  it  by  December 
1, 1888.  This  is  a  very  low  price,  and  if  the  contractor  does  not  fail, 
the  present  appropriation  will  be  more  than  sufficient  to  complete  the 
channeL  But  I  fear  that  he  has  undertaken  the  work  at  so  low  a  figure 
that  he  will  be  unable  to  complete  it.  I  feel  sure  that  he  can  not  do  so 
without  loss.  He  has  not  yet  begun  operations,  but  expects  to  do  so 
early  in  July. 

The  commerce  of  Cheboygan  is  steadily  increasing,  and  thebarbor  is 
of  greater,  importance  than  it  was  supposed  it  would  be  when  the  im- 
provement was  first  undertaken.  It  is  gratifying  that  so  good  a  result 
should  have  been  obtained  at  a  cost  so  much  below  the  original  esti- 
mate. 

The  harbor  is  also  used  as  a  harbor  of  refuge,  a  large  number  of  ves- 
sels taking  shelter  here  during  the  year. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan. 
The  nearest  port  of  entry  is  Grand  Haven,  Mich.,  and  the  nearest  light- 
house stands  on  the  pier-head  marking  the  outer  end  of  the  channel. 

Money  statement. 

July  1,  1887,  amonnt  available 119,291.20 

July  1,  1888,  amoant  expended  dnring  fiscal  year,  exolasive  of 

liabilities  outetanding  July  1,  185? i.    $4,976.08 

July  If  1888,  amount  covered  by  existing  contracts 14, 315. 12 

19,291.20 
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Amoant  appropriated  by  act  of  Aagast  11,  1886 $l5,000,Oi 


C  Amount  (estimated)  required  for  completion  of  existing  project 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  ri 


(      harbor  acts  of  lBt)6  and  1807. 


river  and 


70,000.  OS 


Abstract  of  bids  for  dredging  harbor  at  Cheboygan,  Mich.,  received  and  opened  Mart^ 
19,  1888,  in  accordance  with  adrertisement  dated  February  Id,  18^8. 


No. 

Name  and  reaidence  of  bidder. 

Price  per 

onbio  yard, 

scowmeaa- 

nre. 

Remarks. 

1 

CbauDoey  E.  Mttcbell,  Ladioffton,  Mioh 

Cents. 
14.4 
43 
44 
45 
M 
69 

Reoommeiided  for  aoe^tntt 

2 

Cbarle<«F.  Donbar.  Buffalo,  N.Y 

3 

4 

Carkin,  Sticknev  *  Cram,  Bast  Saginaw,  Mich... 
"William  Richardson,  Buffalo,  N.  Y    

5 
6 

Hiokler  &  Green,  Sanlt  Sainte  Marie,  Mioh 

L.P.  &  J.A.Smith,  Cleveland, Ohio 

Table,  compiled  from  the  custom-house  books,  showing  the  number  and  ionnags  of  tes^ 
entered  and  cleared,  from  the  opening  of  the  season  to  October  27,  1887.  ' 


Steam*  veaaela. 

Schooners  and 
barges. 

Total 

Namber. 

Tonnage. 

Namber. 

Tonnage. 

Number. 

Toonait 

Entered 

466 
477 

108,102 
109,497 

319 
825 

93,859 
94,463 

785 

ttifi 

Cleared 

802  1     Stt,M 

Total 

943 

217, 609 

644 

188,322 

1,587 

4«S.flS 

Amoant  collected,  $346.55. 

Table  showing  the  tonnage  and  number  of  line  steamers  stopping  at  Cheboygan  durissiif 
same  period,  that  do  not  appear  on  tlie  custom-house  books. 


Digitized  by  VjOOQIC 


APPENDIX   J  J — REPORT-  OP   LIEUT.    COL.    POE. 


196L 


J  J  6. 

IMPROVEMENT  OF  HARBOR  AT  THUNDER  BAY,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1876, 
the  object  being  to  obtain  an  entrance  channel  from  the  bay  into  the 
river  of  navigable  width  and  of  not  less  than  13  feet  in  depth.  The 
project  was  sabseqaently  modified  to  such  extent  as  to  provide  for  a 
depth  of  14  feet 

This  bad  been  practically  accomplished  at  the  date  of  the  Annual  Re- 
port for  1884.  It  was  then  stated  that  the  improvement  was  of  such  a 
character  that  it  would  require  attention  from  time  to  time,  and  it  was 
recommended  that  a  sufficient  appropriation  be  made  to  render  £|»vail- 
able  the  sum  of  $10,000  for  use  when  it  should  be  wanted.  This  was 
not  done,  however,  and  the  matter  has  remained  in  abeyance. 

Until  recently  no  complaint  of  insufficient  depth  of  water  in  the  har- 
bor has  reached  this  office.  This  was  undoubtedly  due  to  the  gopd  stage 
of  water  in  Lake  Huron.  But  the  expected  deterioration  of  the  channel 
has  certainly  been  going  on ;  and  this,  in  conjunction  with  a  low  stage 
of  water  and  the  use  of  larger  vessels  than  formerly,  has  caused  a  very 
general  demand  for  not  merely  the  restorations  of  the  14-foot  channel, 
bnt  its  further  improvement  to  18  feet. 

To  fully  restore  the  14-foot  channel  will  require  the  expenditure  of 
about  $10,000,  and  of  this  amount  the  sum  of  $4,510.91  is  now  avail- 
able, lea^ng  $5,489.09  to  be  appropriated  if  the  present  project  be  con- 
tinued. If  the  depth  is  to  be  made  16  feet,  the  sum  required  will  be 
$30,000,  in  addition  to  the  $4,510.91  now  available. 

The  commerce  directly  benefited  by  this  improvement  is  that  to  and 
from  Thunder  Bay  Eiver,  at  the  mouth  of  which  is  situated  the  impor- 
tant and  rapidly  growing  city  of  Alpena. 

The  following  statistics  of  the  commerce  of  Thunder  Bay  River  for 
the  season  of  1887  were  kindly  furriished  me  in  writing  by  Mr.  Casper 
Alpern,  deputy  collector  of  customs  at  Alpena,  namely :  Total  tonnage 
of  vessels  entered  and  cleared  during  season  of  1887,  750,000  tons. 

Amount  and  value  of  exports  for  the  same  season. 


Lumber feet,  B.M. 

Lath 


Shingle*  

Wood  pulp pouDdB.. 

Lime berrels.. 

Fi«h. poundn.. 

Cedar  tiee 

Cedar  pouts 

Telegn^ph  poles 

Total  valne  of  exports 

Total  valae  of  miscellaneoas  merchandise  imported  by  vessels  daring  the 
same  time 


Total 5,267,000 


Quantity. 


220, 000, 000 

50, 000, 000 

38, 000. 000 

8, 500. 000 

5,000 

1,500.000 

830,  roo 

885,000 
25,000 


Talae. 


$2,640,000 

60.000 

114,00(1 

175,000 

8,750 

70,000 

160,000 

32.000 

12,250 


8,287,000 
2,000,000 


It  is  apparent  from  the  foregoing  that  the  commerce  of  this  harbor 
is  well  worthy  of  consideration,  and  I  therefore  venture  to  recommend 
that  the  depth  be  made  16  feet,  and  that  for  this  purpose  the  additional 
sum  of  $30,000  be  appropriated,  thus  making  the  whole  sum  $34,510.91. 
With  this  amount  in  hand  the  work  can  be  done  in  one  year. 

Tbis  work  is  located  in  the  oolieotion  district  of  Huron,  Mich.  The  nearest  port  of 
entry  is  Port  Haron,  Mich.  *and  the  nearest  light-honse  is  at  the  work. 
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Money  statement, 

3xi\y  1, 1887,  amoant  available $4,S25.(C 

Joly  1,  1888,  amoant  expended  doring  fiscal  year,  exclosive  of  liabilities 
ontstaDding  July  1,  1887 14.16 

Jnly  1,1888,  balance  available 4,510.91 

{Amonnt  (eetimated)  reqnired  for  completion  of  proposed  project 30,000.00 
Amount  that  can  be  profitably  expended  in  fiscal>year  ending  Jane  30. 1890  34, 510. 91 
Babmitted  in  comoliaDoe  withreqnirementsof  sections  2  of  river  and  har- 
bor acts  of  1860  and  1867. 


JJ7. 

IMPROVEMENT  OP  HARBOR  AT  AU  SABLE,  MICHiaAN. 

The  present  project  for  the  improvement  of  this  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet,  from  the  lake  to 
the  State  Boad  Bridge  at  An  Sable.  The  attempts  to  improve  this 
harbor  have  not  been  as  snccessfnl  as  had  been  hoped.  The  reasons  for 
this  are  fnlly  set  forth  in  the  Annnal  Beport  of  1885.  (See  pages  2130 
et  seq.^  Annual  Beport  of  Chief  of  Engineers  for  1885.) 

An  inspection  of  the  works  pertaining  to  this  improvement,  made  on 
the  8th  June,  1888,  only  served  to  conflrm  the  opinion  heretofore  ex- 
pressed, that  it  is  not  possible  to  make  any  permanent  improvement  of 
the  harbor  at  a  cost  commensurate  with  the  advantages  to  be  gained. 

The  training- walls  inside  the  river  are  generally  in  as  good  condition 
as  could  be  expected,  and  still  serve  their  purpose.  The  north  pieru 
mnch  out  of  repair,  the  upper  courses  of  timber  in  the  superstmctnre 
decayed  and  broken,  and  a  very  considerable  portion  of  the  stone  fill 
ing  gone  from  the  cribs. 

The  crib  portion  of  the  south  pier  is  in  tolerable  condition.  In  18S1 
a  pile  and  edging  revetment  850  feet  long  was  built  m  extension  of  the 
crib- work  of  the  south  pier.  The  inner  200  feet  of  this  is  in  foir  coodi 
tion,  and  answers  its  purpose.  The  remainder  is  either  gone  or  in  sodi 
condition  as  to  form  more  of  an  obstruction  than  benefit  to  the  harbw* 

The  shipments  from  this  port  are  large  and  important,  consisting  of 
lumber,  lath,  salt,  etc.,  butare  principally  made  from  private  piers  boilt 
into  the  lake,  entirely  outside  of  the  harbor. 

For  the  reason  expressed  above,  no  estimate  for  this  work  is  submit- 
ted for  the  fiscal  year  ending  June  30,  1889. 

This  work  is  located  in  the  collection  diBtrict  of  Haron,  Mich.  The  nearest  port  of 
entry  is  Port  Haron,  and  the  nearest  light-house  is  at  the  work. 

Money  statement, 

Jnly  1,  1887,  amount  available $4,861.53 

Jniy  1, 1688,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 15.*t 

July  1, 1888,  balance  available 4.845.:? 
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J  J  8. 

IMPROVEBiENT  OF  SAGINAW  RIVER,  MICHIGAN. 

In  1866  the  moath  of  Saginaw  River  was  obstructed  by  a  bar  in  Sag- 
inaw Bay,  about  1  mile  from  shore,  and  a  half  mile  across  it  between 
the  10-foot  curves,  with  a  minimum  depth  of  about  9  feet. 

Between  the  mouth  of  the  river  and  Bay  Oity,  a  distance  of  about  5 
miles,  the  depth  varied  from  15  to  30  feet.  Thence  to  the  head  of  the 
river,  a  distance  of  16  miles,. the  channel  was  obstructed  by  a  number 
of  bars  having  only  7  feet  of  water,  thus  limiting  the  navigable  depth 
to  about  7  feet,  although  the  prevailing  depth  varied  between  12  and 
20  feet. 

The  original  project  for  the  improvement  of  the  river  was  made  in 
18G6,  and  contemplated  dredging  a  straight  channel  across  the  bar  at 
the  mouth,  12  feet  deep  and  195  feet  wide.  This  was  completed  in  1869, 
the  length  being  6,800  feet. 

In  1874  a  project  for  improving  the  river  above  Bay  City  was  adopted. 
It  included  dredging  a  10-foot  channel  across  the  bars  at  East  Saginaw 
and  CarroUton  and  the  construction  of  a  pile  revetment  along  one  side 
of  the  new  channel  at  the  latter  place.  To  this  were  added,  in  1876, 
projects  foi^  similar  improvements  at  Zilwaukie  Bar  and  New  York 
Works  Bar,  and  in  1879  at  Willow  Island.  Under  these  projects  work 
slowly  progressed  until  1881. 

In  1882  a  Board  of  Engineers  considered  the  subject  of  the  general 
improvement  of  Saginaw  Eiver,  and  recommended  that  the  channel  be 
msMle  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  Bay  Oity, 
and  12  feet  deep  thence  to  the  head  of  the  river,  a  total  distance  of  about 
23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq.  of  the  An- 
nual Report  of  the  Ghief  of  Engineers  for  the  fiscal  year  ending  June 
30, 1883,  to  which  I  respectfully  refer. 

An  addition  to  the  project  has  been  made,  providing  for  the  repair 
and  extension  of  the  revetment  confining  the  Oarrollton  Ohannel  and 
the  construction  of  similar  works  at  the  head  of  Grow  Island  for  the 
improvement  of  Zilwaukie  Bar. 

Congress  directed  that  $5,000  of  the  appropriation  of  August  5, 1886, 
shall  he  expended  in  improving  the  west  channel  along  West  Bay  Oity. 
This  is  also  in  addition  to  the  project  submitted  by  the  Board  of  En- 
gineers in  1882. 

At  the  beginning  of  the  fiscal  year  the  condition  of  the  several  sec- 
tions of  the  work,  prosecuted  in  accordance  with  the  approved  projects 
for  the  expenditure  of  the  appropriation  made  by  the  act  of  August  5, 
1886  (see  page  2251,  Annual  Report  of  the  Chief  of  Engineers,  1887), 
was  as  follows: 

(1)  Dredging  the  channel  across  the  bar  at  the  mouth  of  Saginaw 
Biver,  under  contract  with  Carkin,  Stickney  &  Oram,  had  been  com- 
menced, but  was  interrupted  on  June  29,  1887,  by  the  failure  of  their 
dredge. 

(2)  A  contract  dated  June  21, 1887,  had  been  entered  into  with  Hub- 
bell  &  Skeldon  for  dredging  the  west  channel  along  West  Bay  Oity. 

(3)  At  Oarrollton  the  repairs  of  the  beam-wall  had  been  completed 
except  the  filling  with  mill  edgings ;  the  re  irforcement  of  the  beam- 
wall  was  in  progress,  and  the  dismantling  of  the  revetment,  preparatory 
to  making  the  proposed  repairs  had  been  commenced. 
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For  the  purpose  of  duly  prosecuting  the  works  the  following  con- 
tracts were  in  force,  viz: 

With  Carkin,  Stickney  &  Cram,  dated  November  10,  1886,  for  dredging  on  the  bar 
at  month  of  Saginaw  River. 

With  Hickler  &  Green,  dated  November  10, 1866,  for  dredging  on  the  bar  at  month 
of  Saginaw  River. 

With  Hnbbell  &  Skeldon,  Dated  Jnne  21,  1887,  for  dredging  west  channel,  along 
West  Bay  City. 

With  Ozro  J.  Qainn,  dated  November  10,  1886,  for  famishing,  driving,  and  pnUing 
piles  at  CarroUton  Bar. 

With  John  G.  Owen,  dated  December  8,  1886,  for  furnishing  timber,  plank,  and 
edgings  at  CarroUton  Bar. 

Under  their  contract,  Hickler  &  Green  commenced  work  on  the  15th 
July,  1887,  in  the  third  dredge-cut  west  of  the  axis  of  the  channel  across 
the'  bar  at  the  mouth  of  Saginaw  Eiver,  and  by  August  27  had  exca- 
vated 10,569  cubic  yards  of  material,  amounting,  at  contract  price,  to 
$4,698.76,  when  their  contract  was  closed. 

Carkin,  Stickney  &  Cram  resumed  operations  under  their  contract  on 
the  29th  August,  and  continued  the  above-mentioned  cut,  completing 
their  contract  October  17,  During  the  fiscal  year  they  removed  7,918 
cubic  yards  of  material,  amounting  to  $3,623.61.  The  whole  excavation 
under  this  contract  was  9,218  cubic  yards,  at  a  cost  of  $4,102.01. 

Dredging  in  the  west  channel  along  West  Bay  City  was  commenced 
on  the  21st  July  by  Hnbbell  &  Skeldon,  and  only  stopped  on  the  26th 
August  by  the  exhaustion  of  the  funds  available. 

The  result  was  one  cut  completed  along  the  west  line  of  the  proposed 
channel  below  the  north  end  of  the  so-called  *'  Cincinnati  Mill  "  Dock, 
and  in  front  of  Davidson's  Ship-yard.  This  cut  was  1,830  feet  long,  and 
6,780  cubic  yards  of  sand  were  removed  to  give  a  depth  of  12  feet  for 
a  width  of  25  feet.  The  shoal  immediately  above  the  Portsmouth 
Bridge  was  almost  entirely  removed  by  making  four  dredge-cuts  and 
excavating  6,740  cubic  yards  of  sand.  The  total  excavation  was  12,520 
cubic  yards,  costing,  at  the  contract  price,  $3,766. 

Above  Bay  City  the  work  of  repair,  renewal,  re-inforcement,  and  ex- 
tension of  beam-wall  and  pile  revetment  at  CarroUton,  in  accordance 
with  the  project  (page 2251,  Annual  Report  Chief  of  Engineers,  1887),  was 
continued  until  the  available  funds  were  exhausted.  The  expenditure 
on  this  account  during  the  fiscal  year  was  $10,410.29.  The  work  accom- 
plished was  a«  follows : 

Section  I,  consisting  of  the  closing  of  a  gap  270  feet  in  the  beam  wall 
the  pile-work  and  superstructure  of  which  had  been  completed  prior 
to  July  1,  1887,  was  filled  with  93  cords  of  mill  edgings  and  covered 
with  a  layer  of  coarse  sand  1  foot  in  depth. 

Section  XL  The  reinforcement  of  the  beam-wall  was  completed  by  the 
addition  of  130  new  piles,  and  the  pulling  and  redrivingof  lOoldones; 
all  were  placed  in  proper  alignment  and  the  old  binder  timbers  bolted 
to  them,  and  the  whole  capped  with  6  bv  12  inch  timbers  for  a  length 
of  2,466  feet. 

Section  III.  On  a  portion  of  the  revetment,  about  970  feet  in  length* 
the  stone  and  edging  filling  was  removed  to  a  level  about  2  feet  alM>ve 
low  water;  all  the  old  timbers,  cross-ties,  and  walling  pieces  in  the 
superstructure  taken  up,  and  61  of  the  old  ties  pulled  The  remainder 
of  the  front  row  of  old  piles  in  the  revetment  having  been  forced  oat  rf 
alignment  and  careened  over  in  the  channel,  were  cut  off  at  the  water's 
edge.  A  new  structure  was  built  by  driving  the  61  piles  previouslj 
drawn  and  374  new  ones,  all  about  40  feet  in  length,  on  a  new  line  ii 
front  of  and  at  several  points  intersecting  the  old  line.    The  piles  weie 
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then  cut  off  at  a  height  of  5  feet  above  low  water,  walling  and  binder 
pieces  bolted  to  them,  and  the  whole  surmoanted  by  two  courses  of  12 
by  12  inch  timbers.  The  cross-ties  were  bolted  to  the  tops  of  the  old . 
piles  in  the  rear  of  the  work,  which  were  cut  off  level  at  the  proper 
height  for  that  purpose.  The  filling  was  carried  up  to  the  bottom  of  the 
ties  by  the  addition  of  232  cords  of  mill  edgings,  the  stone  replaced, 
and  the  whole  covered  with  a  layer  of  sand  6  inches  deep,  hoping  to 
thus  reduce  the  danger  from  fire. 

About  53  linear  feet  of  the  lower  end  of  the  new  structure  could  not 
be  filled  with  edgings  because  of  the  exhaustion  of  available  funds. 

Section  IV  consisted  of  the  replacement  and  extension  of  the  revet- 
ment on  the  same  plan  as  the  new  work  in  Section  III,  except  that  the 
width  of  the  structure  is  made  10  feet  over  all  instead  of  14.  During 
the  fiscal  year  803  linear  feet  of  piling  and  su  perstructnre,  with  124  linear 
feet  of  outside  planking  were  pat  in  place,  and  the  rear  row  of  piles  was 
farther  extended  a  distance  of  789  feet  downstream,  and  capped  with 
one  course  of  12  by  12  inch  timber.  In  this  section  172  old  piles  were 
drawn  and  redriven  in  the  rear  row,  and  313  new  piles,  each  40  feet  long^ 
were  driven  in  the  iront  row. 

PRESENT  CONDITION  OF   THE   WORKS. 

1.  Channel  aeross  the  bar  at  the  mouth  of  the  river. — The  proposed 
width  of  channel  is  200  feet  and  depth  14  feet.  Only  one  dredge  cut,  the 
first  one  east  of  and  adjoining  the  axis  of  the  channel,  has  been  car- 
ried through  its  whole  length  across  the  bar.  The  face  of  the  bar  near- 
est the  shore  is  about  3,300  feet  outwards  from  the  range  beacon,  and 
M  other  dredge  cutB  thus  far  made  have  been  commenc^  at  the  shore- 
wards  face  of  the  bar.  The  following  table  gives  the  number  of  these 
cats,  and  approximately  the  length  to  which  each  has  been  carried,  also 
approximately  the  length  of  each  remaining  to  be  excavated  to  reach 
the  14-ioot  curve  in  Saginaw  Bay: 


Dredged. 

Bemainlo^ 

to  be 
dredged. 

WMtofaziB: 

Cot  No.  4 

Fe4t 

12,800 
5,000 

4,o:o 

3,870 

GatKo.  3 

7,500 
7,661 
a»120 

12,067 
8,638 
3,360 
2,467 

CiitXo.  2 

Cot  No.  1 

Xutofaxis: 

Cat  No.  1 .• 

Cut  No.  2 : 

Cut  No.  3 

2,000 
8,445 

Cat  No.  4 

10, 170 

Total 

40,800 

48,225 

2.  West  channel  along  West  Bay  City. — Opposite  Davidson's  ship-yard 
one  dredge  cut  was  made  1,8J0  feet  long,  the  exact  condition  of  which 
can  not  be  described  in  the  absence  of  soundings  made  since  last  fall. 
It  is  believed,  however,  that  on  account  of  the  nature  of  the  river  bot- 
tom (which  consists  of  fine  sand),  the  proximity  of  the  shore  of  the  mid- 
dle ground,  and  the  carelessness  of  tugmen  attempting  to  navigate  the 
new  channel  previous  to  its  entire  completion,  this  single  dredge  cut 
has  filled  up  to  a  considerable  extent.  The  shoal  immediately  above 
the  Portsmouth  Bridge  having  been  entirely  removed,  it  is  probable  that 
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nearly  the  full  depth  of  12  feet  remains  good.  I  have  but  little  oonfl 
dence,  however,  in  the  permanency  of  any  portion  of  this  work. 

3.  Above  Bay  City. — ^The  beam- wall,  forming  the  westerly  boandary 
of  the  Carrollton  Channel  for  a  length  of  3,0^  ifeet,  is  in  good  condi- 
tion, the  repairs  and  re-inforoement  having  been  completed  by  the  ad- 
dition of  piles  along  the  channel-face  with  sa^cient  penetration  to 
strengthen  the  structure  and  maintain  it  in  its  upright  position  along 
the  navigable  channel  of  12  feet  in  depth.  The  portion  of  the  revet- 
ment along  the  easterly  shore  of  the  river  at  Carrollton  has  been  thor- 
oughly repaired  for  a  length  of  970  feet,  except  that  the  lower  53  feet 
requires  tilling  with  mill-edgings  and  stone.  The  extension  of  the  re- 
vetment down-stream  (Section  IV)  is  partially  completed,  as  follows: 
Eight  hundred  and  three  linear  feet  of  pilingand  superstructure,  with  134 
linear  feet  of  outside  planlting,  are  in  place;  the  rear  row  of  piling  is  ex- 
tended a  further  distance  of  789  linear  feet,  and  capped  wit  h  113  inch  by  12- 
inch  timbers.  The  height  of  the  repaired  and  extended  revetment  has 
been  reduced  to  7  feet  above  standard  low  water,  and  the  width  of  the 
structure  in  extension  of  the  old  work  from  14  to  10  feet,  thus  materi- 
ally reducing  the  cost  of  construction  and  the  danger  of  destrnctioD 
by  fire. 

All  piles  in  the  front  row  are  about  40  feet  long,  and  have  a  pene- 
tration of  not  less  than  20  feet,  thus  insuring  the  necessary  strength 
and  stability  notwithstanding  the  reduced  cross-section. 

Two  fires  have  occurred  in  the  higher  part  of  the  revetment  during 
the  fiscal  year.  The  first  one,  on  the  11th  April,  1888,  resulted  in 
burning  the  superstructure  to  the  water's  edge  for  a  length  of  150  feet 
Fortunately,  the  water  at  the  time  was  nearly  3J  feet  above  our  zero, 
and  in  repairing  this  portion  to  s,  height  of  7  feet  it  will  only  be  neces- 
sary to  rebuild  about  3^  feet  in  height.  Already  claims  amounting 
to  over  $200  have  been  filed  for  services  of  fire-tugs  in  extinguishing 
(his  fire. 

On  June  7  another  fire  occurred,  but  of  much  less  extent.  The 
amount  of  the  claims  of  the  fire-tugs  lor  services  in  the  latter  ca^  is 
not  yet  known,  nor  does  it  much  matter,  as  there  are  at  present  no 
funds  available  for  paying  any  of  these  claims. 

The  frequent  recurrence  of  these  fires  gives  rise  to  a  suspicion  that 
they  are  not  all  accidental,  but  that  some  of  them  may  have  tiieir 
origin  either  in  design  or  carelessness. 

FUTURE   OPERATIONS. 

The  funds  available  for  improving  Saginaw  River  being  nearly  ex- 
hausted, further  operations,  as  well  as  their  location  and  character, 
must  be  determined  by  the  provisions  of  future  appropriations. 

The  most  important  part  of  the  original  project  is  the  dredgiug  on 
the  bar  at  the  mouth  of  theriver,  now  about  half  done.  Once  completed 
this  is  not  likely  to  require  much  further  expenditure  for  some  years,  be- 
cause the  material  with  which  the  bar  is  composed  is  hard  and  stands 
well.  A  channel  excavated  through  has,  therefore,  a  considerable  de- 
gree of  permanence.  The  amount  appropriated  for  this  part  of  Uw 
work  should  be  sufficient  to  push  it  far  toward  completion. 

Above  Bay  City  the  Carrollton  Bar  has  always  becm  considered  of 
first  importance.  The  means  adapted  for  providing  and  maintaioing 
the  proposed  channel  are  the  construction  of  a  pile  revetment  and  beam- 
w.iU  including  the  channel  between  them.  Thus  far  good  results  have 
been  obtained,  but  the  structures  should  be  extended  about  1,200  feet 
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farther,  in  order  to  connect  with  the  deep  and  narow  reach  of  the  river 
that  distance  below.  Judgiug  from  the  bene&cial  eftect  of  the  work  so 
far  as  it  has  progressed,  it  is  reasonable  to  expect  that  its  completion 
will  secnre  a  permanent  improvement. 

The  construction  of  a  pile-pier  or  wing-dam  at  the  head  of  Zil  waukie 
Bar  shonld  also  be  pushed  as  rapidly  as  practicable. 

In  case  funds  are  designated  for  the  purpose,  the  improvement  of  the 
west  channel  along  West  Bay  City  may  be  continued  by  dredging  two 
additional  cats  opposite  Davidson's  ship-yard  and  removing  one  or  more 
of  the  smaller  shoals  above  the  Portsmouth  Bridge. 

This  work  forms  no  part  of  the  original  project,  and  its  cost  should 
not  be  reckoned  in  connection  therewith. 

The  constructions  recommended  will  tend  to  reduce  the  amount  re- 
quired for  the  annual  dredging  contemplated  in  the  original  project  at 
points  where  this  seems  to  be  necessary,  but  it  is  not  expected  that 
they  will  entirely  obviate  such  necessity.  Annual  dredging  of  greater 
or  less  extent  will  always  be  required  to  maintain  the  channel. 

Notwithstanding  the  temporary  character  of  the  benefits  derived  from 
this  annual  dredging,  it  should  be  continued,  as  giving  relief  to  a  com- 
merce of  nearly  2,000,000  tons,  having  a  value  of  $20,000,000. 

For  convenience  in  referring  to  it,  I  repeat  the  estimate  of  the  last 
three  years,  as  follows : 

Repairs  to  revetment  at  Carrollton |9,000 

Extension  of  revetment  at  Carrollton 10,000 

Dredging  at  Carrollton 16,000 

Revetment  at  Crow  Island 3,000 

Dred^ng  at  Crow  Island 10,800 

Contmning  dredginff  opposite  and  below  Baj  City 100, 000 

Dredging  at  other  places  for  immediate  relief 15,000 

Total 165,800 

From  which  should  be  deducted  the  amount  appropriated  by  the  act  of 
August  5,  1886,  less  the  $5,000  applied  to  West  Channel  along  West  Bay 
City 28,760 

Remainder  to  be  appropriated  on  original  project 137,050 

To  this  should  be  added  any  sum  hereafter  to  be  applied  to  West  Channel 
along  West  Bay  City,  estimated  at 20,000 

Total 157,050 

This  amount  should  be  made  applicable  as  follows : 

AboveBay  City 33,925 

Opposite  and  below  Bay  City , 8S,  ri5 

For  general  useon  the  whole  river «. 15,000 

Total 137,050 

And  this  should  be  increased  by  whatever  amount  is  intended  for  use 
in  improving  West  Channel  along  Wejt  Bay  City, 

The  Saginaw  River  improvement  is  located  in  the  collection  district 
of  Huron,  Mich.  The  nearest  light-house  is  at  the  month  of  the  river. 
The  nearest  port  of  entry  is  at  Port  Huron,  Mich. 

Money  statement, 

July  1, 1887,  amount  available 126,352.13 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 25,277.99 

July  1,1888,  balance  available 1,074.13 

Amount  appropriated  by  act  of  August  11,  1888 65,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 66,074. 13 
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(Amoant  (estimated)  reqaired  for  completion  of  existing  project $272,250.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiog  June  30,1890  137, 060. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Table  ahatcing  the  principal  products  manufactured  and  shipped  from  the  Saginaw  Biver 
during  the  season  of  1887;  compiled  from  the  Seventh  Annual  Review  of  the  Sapnate 
Board  of  Trade, 


SagiiiawB  (npper 
river). 


Prodacts. 


No.  of 
mills. 


Qtumtity. 


Bay  City,  etc  (lower 
nver). 


No.  of 
mills. 


Quantity. 


TotaL 


No.  of 
mills. 


QnanUty. 


Pine  lumber feet,B.M.. 

Hard-wood  lumber do  ... 

Shingles pieces.. 

Latb do.... 

Staves do... 

Headings sets.. 

Salt barrels.. 


366.018,238 

9,832,560 

126, 183, 000 

36, 217, 000 

22,484,058 

905,743 

1,115,168 


899,457,458 

3,963,000 

71,800,080 

63,666,550 

16,237,960 

630,000 

801,462 


766, 375. 6M 
13,285)59 
196. 963,  OM 
80,87S,5» 
38,722.l«6 
1,633.74» 
2,0M^6n 


Shipments  hg  water. 


Products. 


Saginaws  (upper  river). 


Ports  of 
destina- 
tion. 


Quantity. 


Bay  City.  etn.  (lower 
river). 


Ports  of 
destina- 
tion. 


Quantity. 


TotsL 


Lumber feet,B.M. 

Shingles pieces. 

Lath do.... 


138,844.000 
26,113,000 
8,828,000 


847,762.000 
50,605,000 
17,968,000 


486, 106.  ON 
tf5,718;«0« 
28^291^010 


Logs  received  fh>m  tributaries  of  Saginaw  River. 
Logs  received  from  tributaries  of  Saginaw  Bay  . .. 

Logs  received  from  Upper  Michigan 

Logs  received  by  rail 


362.701, 114 
96,793,018 
39^  000, 010 

107,851.60] 

Total  logs  received  in  Saginaw  River feetB.M..  601,^731 


.feet,B.M.. 

do 

do.... 

do.... 


J  J  9. 

IMPROVEMENT  OF  HARBOR  OP  REFUGE  AT  SAND  BEACH,  LAKE  HURON, 

MICHIGAN. 

The  prt^sent  project  for  this  harbor  was  adopted  ia  1873.  It  oonsists 
of  a  breakwater  constructed  of  timber  cribs  filled  with  stone,  inclosing 
an  area  which  is  to  be  deepened  by  dredging  where  necessary.  Its  ob- 
ject is  to  afford  a  harbor  of  refuge  to  vessels  in  the  navigation  of  the 
northern  and  northwestern  lakes  when  caught  in  heavy  weather  near 
the  dangerous  Point  aux  Barques,  the  southerly  headland  of  the  month 
of  Saginaw  Bay. 

Prior  to  1876  vessels  so  caught  were  compelled  to  run  a  distance  of 
60  miles  and  find  a  refuge  in  St.  Clair  River.  After  the  subsidence  of 
the  gale  those  upward  bound  had  to  work  their  way  back  again.  Few 
improvements  have  resulted  in  greater  benefit  to  the  lake  commerce,  as 
is  fully  shown  by  the  infrequency  of  disasters  in  the  vicinity  since  it 
became  available. 

At  the  beginning  of  the  fiscal  year  contracts  were  in  force  with 
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Brooks,  Joslyn  &  Oo.  for  timber  and  with  McNellis  &  Johnson  for  stone 
for  filling  cribs.  The  tbrmer  contract  was  completed  and  closed  Sep- 
tember 12  and  the  latter  October  12, 1887. 

The  repairs  to  the  main  pier  and  the  construction  of  the  new  sea- 
wall were  completed  as  projected.  The  superstractare  on  the  north  end 
of  the  south  pier  was  completed  for  a  Jength  of  200  feet.  All  repairs 
immediately  needed  on  the  west  pier  were  n^ade,  and  operations  closed 
October  1,  1887. 

The  work  was  done  by  hired  labor,  using  the  steam-launch  ^nd  Bea^jh 
to  tow  the  lighters  and  move  the  men.  The  steam-launch  JEthel  was  held 
in  reserve. 

The  fall  and  winter  storms  caused  some  additional  damage  to  the 
unprotected  cribs  of  the* south  pier,  but  did  not  affect  the  timber- work 
of  the  other  piers. 

Examinations  made  this  spring  by  the  diver  showed  the  foundations 
of  the  main  and  south  piers  in  good  condition.  Some  holes  were  found 
under  the  west  pier,  caused  by  the  washing  out  of  the  material. 

There  were  no  storms  of  exceptional  severity  during  the  winter,  and 
therefore  the  stability  of  the  new  sea-wall  has  not  been  subjected  to  a 
sufficient  test  to  determine  whether  it  will  stand  better  than  the  one 
which  was  destroyed  in  the  great  storm  of  December  4  and  6, 1885, 
which  so  seriously  injured  the  works  at  this  harbor. 

Owing  to  the  Hmited  amount  of  funds  available  the  project  for  the 
season  of  1888  was  confined  to  a  comparatively  small  amount  of  dredg- 
ing and  the  building  of  a  low  superstructure  over  the  unprotected 
cribs  of  the  south  pier. 

After  due  advertisement  a  contract  dated  May  16, 1888,  was  made 
with  Hickler  &  Green  for  a  dredge,  tug,  and  two  dump-scows,  at  the 
rate  of  $9.23  per  hour  of  actual  work,  and  another,  dated  May  16, 1888, 
with  Henry  Howard  &  Co.,  at  the  rate  of  $20  per  thousand  feet,  B.  M., 
for  the  timber  and  plank  required  in  the  work  projected  above. 

The  dredge  commenced  work  June  4,  1888,  on  the  shoal  at  the  north 
entrance  to  the  harbor  and  has  made  excellent  progress.  It  is  pro- 
posed to  entirely  remove  this  shoal  to  a  depth  of  20  feet,  thus  rendering 
this  entrance  available  at  all  times.  In  addition  it  is  expected  that  the 
dredge  will  pick  and  replace  a  considerable  portion  of  the  stone  here- 
tofore washed  out  of  the  cribs,  as  well  as  dredge  some  of  the  shoalest 
places  inside  the  harbor. 

The  timber-work  projected  for  the  south  pier  has  not  yet  been  com- 
menced. A  portion  of  the  timber  has  been  delivered  and  the  work  of 
construction  will  begin  on  the  1st  of  July  and  be  pushed  to  completion. 

The  operations  described  will  exhaust  the  available  funds. 

The  original  project  for  this  harbor  is  practically  completed,  except 
the  8ui)er8tructure  to  the  south  pier  and  the  dredging.  The  latter  is 
quite  indefinite  in  amount  and  depending  upon  the  area  dredged.  It 
might  be  considered  completed  with  the  close  of  this  season's  work,  but 
it  may  be  advantageously  continued.  The  constructions  were  begun  in 
1973  and  have  continued  annually  since  that  time.  The  oldest  portions 
now  show  decay  and  steps  must  be  taken  tx)  replace  the  timber  super- 
structure in  the  order  of  its  age  by  something  more  durable.  No  other 
material  than  concrete  seems  to  be  available,  and  therefore  an  estimate 
is  submitted  for  a  sufficient  sum  with  which  to  make  a  beginning. 

As  current  repairs  will  always  be  required  and  the  custody  and  con- 
trol of  the  harbor  must  continue,  estimates  are  submitted  for  these 
items.    Dredging  should  be  continued  as  opportunity  offers,  and  an  es- 
timate for  this  is  also  included. 
ENG  88 124 
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The  following  is  a  summary  of  the  estimates,  viz  : 

For  beji^inQing  the  construction  of  a  permanent  superstractnre $100,  Qdi» 

For  current  repairs 10,  Ww 

For  custody  and  centrol  of  the  harbor  for  one  year 3,0(^ 

Fordredging  in  and  about  the  harbor 15,000 

Total m,m 

As  the  foregoing  are  estimates  for  only  one  year  the  entire  amoom 
shoald  be  appropriated  in  one  snm. 

As  is  well  known  this  harbor  has  little  local  importance,  bat  is  of  in 
calcalable  beaeflt  to  the  general  commerce  of  the  lakes.  The  extent  to 
which  it  is  utilized  is  shown  by  the  tables  appended. 

One  thousand  four  hundred  and  ninety  vesscfis,  with  an  aggregate  of 
471,724  tons  register,  sought  refuge  in  the  harbor  during  the  fiscal  year. 

The  work  is  located  in  the  collection  district  of  Port  Huron.  One  light-house  ioi 
three  beacons  mark  the  entrances  to  the  harbor. 

Money  statement. 

July  1, 1887,  amount  available |35,57o.€0 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $19,766.35 

July  1,1888,  outstanding  liabilities 4,397.21 

July  1, 1888,  amount  covered  by  existing  contracts .• 11, 411. 94 

35,575.ei 

Amountappropriatedbyactof  August  11, 1888 70,OOO.W 

{Amount  (estimated)  required  for  completion  of  existing  project 58, 000.  i* 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  58, 060.  ^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah8tr<iot  of  bids  for  furnishing  stationery,  for  improving  harbor  of  refuge,  Lake  Swrt^ 
Michigan,  received  and  opened  December  2,  1887,  in  accordance  with  advertieewient  ifi» 
December  3, 1887. 


No. 

Name  of  bidder. 

Residence. 

total. 

Remarks. 

1 

Tho  RichmoiKl  &  Baokns  Co ... .   Detroit,  Mich . . . 

$5L99 

Recommended  for  aoceptasct^ 

Abstract  of  bids  for  furnishing  one  dredge  and  supplies  on  account  of  improving  kari^*^ 
refuge,  Lake  Huron,  Michigan,  received  and  opened  May  7, 1888,  in  accordance  wi^** 
vertisement  dated  ApHl  7,  1888. 

No. 


Name  and  addreiw  of  bidder. 


Item. 


Amount. 


One  dredge,  etc . 


Timber  and  plank. 


Hickler  &  Green,  Sanlt  Ste.  Marie, 

Mlcb. 

CharleaF.  Dunbar,  Bnffalo, N.  T do. 

Carkin,  Stickney  &,  Cram,  East  Sagl-    do  . 

naw,  Mich. 
Henrv  Howard  <fe  Co.,  Port  Huron, 

Mich. 
Carkin,  Stickney  &.  Cram,  East  Sagi-  i do 

naw,  Mich.                                           I 
George  W.  Jeuks,  Sand  Beach,  Mich . .  |  Lump  coal 

H.D.Edwardfl  &.  Co.,  Detroit,  Mich..!  Ship  chandlery 

T.  B.  Rayl  &  Co.,  Detroit,  Mich Hardware 

Hodgson  &  Howard,  Detroit,  Mich... do | 

J.  Jenks  &Co.,Sand  Beach,  Mich do 

Frontier  Iron  and  Crass  Works,  De-     HoUtinfr-sct^sws   and  , 

troit,  Mich.  I      shackles.  ' 

Wm.  A.  Wain,  Detroit,  Mich ; do ' 


*$0.23 

•12.00 
•12.00 

t2,82L84 

t2,83^12 

t375.0§ 

t222.66 
n04.M 

no«.e4 

^»4.00 
:276.00 


BeoomBMBded  fir 


Recommeodfd  (' 
acceptuee. 

ReoomaNoded  flV 
aooeptaaee. 
Do. 
Do. 

Seoommei^cvi  ■ 
aoccptaac*. 


*  Price  per  lionr. 


t  Approximate  total.  _     :  TotaL 
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1971 


N'o.  I.— ii'ccord  of  vessels  takiiig  shelter  in  the  harbor  of  refuge.  Lake  Huron,  Michigau 
from  June  ao,  18^,  to  Jane  30,  1888. 


Direction  of  the  wind  at  time  of 

1887. 

! 

1888. 

Total. 

entering. 

Jnly. 

Aug. 

Sept 

Oct. 

Xor. 

Doc. 

Apr. 

May. 

Jane. 

Vorth: 

8teun 

17 
I« 
5 

16 
5 
15 

47 
18 
8 

3 

1 

18 
3 
16 

21 
10 
22 

5 
15 

4 

15 
16 
12 

8 
1 
14 

77 
18 
67 

62 

22 

67 

21 
12 
3 

8 
2 

1 

18 

15 

3 

1 

1 

6 

4 
6 

17 
5 
1 

26 

15 
17 

24 

5 

11 

80 
12 
29 

30 
3 

38 

15 
5 
6 

8 

8 

1 
1 

4 
7 

3 

1 

8 
9 
10 

2 

4 

122 

Sail 

6t) 

Tow 

6'i 

^Torthwett* 

237 

.StMfn 

14M 

Sail 

5- 

Tow 

111 

r«t: 

Steam 

9 
3 
14 

3 
3 
3 

3 

5 
9 

13 

4 
9 

1 

2 
2 

4 
9 
2 

8 

1 
3 

in 

9" 

SeU 

3 

67 

Tow 

90 

oothweet: 

0 

0 

6 
8 

4 

8 

I 

2 

25i 

f^teafn 

98 

Sail 

70 

Tow 

bl 

rath: 

.<^<i^ni    

1 

220 

SaU 

3 

10 

Tow 

8 

2 

1 

5 

18 
9 

6 
\ 

10 

f 

4; 

antheaat : 
Steam 

2 
3 

12 
2 

4 

3 
6 

22 
9 

4 

17 
6 
1 

7 

4 
1 

f«! 

PI 

Sail 

6-; 

Tow 

1 

* 

Steam 

2 
3 

181 

;2 

Sail         

17 

Tow  

2 

■ 

12 
5 

4 

5 

ortbeaat: 
Stf>am 

10 
9 

25 

4 
10 

6 

51 

^  1 

Satt 

Tow..— 

6 

n 

onthly  total: 

]«t^Mn      T-r 

56 
48 
20 

96 
39 
26 

105 
tf6 
60 

186 
73 
141 

157 
60 
108 

11 

I 
4 

'I 

11 

5C 
32 
26 

33 
43 
20 

16.» 

'     .  ■  — 
60J 

i^ail  

371 

Tow 

4.". 

Tot^ 

124 

161 

231 

400 

315 

16 

24 

114 

105 

1, 41.0 

>.  2. — Clarified  table  of  tonnage,  by  months,  entering  the  harbor  of  refuge.  Sand  Beach, 
Lake  Huron,  for  shelter,  from  June  30,  1887,  to  June  30,  1888. 


Montba. 


ilPist.... 
vtemoor. 
tober  ... 
Teiu1>i»»'  . 
cenitier  . 


1887. 


Total 712     277,105.25 


Steamer. 


No. 


66 
96 
105 
166 
157 
li 


Tons. 


12,0U.70 
26,107.34 
86, 623. 82 
90, 654. 22 
78. 02a  47 
8,403.35 


4,133.03 
15, 069. 51 
11,138.81 


Sail. 


No. 


353 


Tons. 


3, 770. 12 
1,812.49 
5. 690. 48 
8, 320.  79 
8,358.63 
11.96 


53.64 
1,673.89 
2,404.08 


32, 196. 18 


Tow. 


No. 


20 
26 
GO 
Ul 
108 
4 


Tons. 


5,776.67 
10,300.97 
23, 470. 56 
56,608.77 
44.  053. 76 

1.217.04 


3,.?08.18 
8, 457. 21 
9, 231. 54 


ToUl. 


No. 


124 
101 
231 
400 
315 
16 


24 
114 
105 


Tons. 


21.6ei.4;t 
38, 220. 8«» 
65,60.5.80 
165,.^81.78 
130, 441.  OC 
4,632.86 


7,494.85 
25.200.61 
22,865.33 


425     162,422.70  1,490       471,724.18 
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No.  3. — Tonnage  of  vessels  taking  shelter  in  the  harbor  of  refuge.  Sand  Beach,  ialt 

Huron, 


Calendar  year. 

Tonnage. 

Total  ton- 
naito. 

Total 
nnmber 

of 
resaels. 

Steam. 

SaU. 

Towed. 

A. 
Mice. 

1877 

63,966 
104,026 
133,080 
168,720 
144,646 
146, 132 
177,122 
166,518 
196,364 
196,335 
271,327 

27,699 
39,699 
46.750 
65.630 
^,960 
26.504 
32.713 
34,724 
29,426 
33,790 
33,680 

50,954 
99,282 
100,096 
147,260 
127,856 
114,067 
114,091 
122,980 
161,607 
140,862 
153,087 

142,619 
243,006 
278,9^6 
861,610 
828,460 
288,703 
323.926 
314,222 
377^397 
370.987 
468.10V 

49S 
781 
921 
1.317 
1,176 
1,022 
1.139 
1,142 
1,168 
1,304 
1,447 

29 

1878 * , 

Jll 

1879 , 

98B 

1880.... 

275 

1881 

2T9 

1882 

181 

1883. 

29 

1884 

Zl 

1885 

35 

1886 

m 

1887 

317 

ToUda 

1,748.234 

416,584 

1,322.141 

3,485^959 

11,900  I        211 

J  J  10. 

STEAM-LAUNCH  OR  TUG   FOR  HARBOR  OP  REFUGE   AT  SAND  BEACH, 
LAKE  HURON,  MICHIGAN. 

The  steam-laancli  continaes  to  perform  satisfactory  service.  It  woald 
be  improved,  however,  by  the  insertion  amidships  of  a  section  10  feet 
in  length.  This  could  be  done  with  a  portion  of  the  $4,098.86  of  the 
original  appropriation,  understood  to  be  still  available,  and  therefore 
no  additional  appropriation  is  asked  for. 

Money  statement. 

Jaly  1,1887,  amount  available $4,09a8B 

July  1, 1888,  balance  available 4,09a») 


J  J  II. 

IMPROVEMENT    OF  ICE-HARBOR   OF  REFUGE  AT   BELLE  RIVER,  MIC?- 

IGAN. 

The  project  for  this  improvement  was  adopted  in  1880,  the  objeev 
being  to  obtain  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge, 
12  feet  thence  to  the  second  bridge,  and  affording  a  safe  harbor  against 
running  ice. 

The  work  was  completed  in  1885  according  to  the  project  and  giv^ 
satisfaction. 

Nothing  farther  is  required  at  this  time,  and  therefore  no  estimate  is 
submitted. 

Belle  River  is  in  the  collection  district  of  Huron,  Michigan.  The  near- 
est light-house  is  at  St.  Clair  Flats  Canal. 


Money  statement. 


Jnly  1,  1887,  arooaut  available x . 

July  1,  1888,  balance  available  , 


47.10 
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J  J  12. 

IMPROVEMENT  OF  CLINTON  RIVER,  MICmGAN. 

Id  1870  the  chaDnel  over  the  bar  at  the  entrance  to  this  river  afforded 
a  depth  of  only  3^  feet,  whilst  the  depth  in  the  river  some  distance 
above  the  bar  was  10  feet. 

The  present  project  for  improvement  was  adopted  in  1870,  and  mod- 
ified in  1880.    It  aims  to  obtain  an  entrance  channel  of  8  feet. 

In  a  report  submitted  January  23, 1885,  a  further  modification  of  the 
project  was  proposed.  This  involved  straightening  the  channel  of  the 
river  at  Shoemaker's  Bend  and  minor  improvements  elsewhere.  Tho 
full  report  i3  printed  at  page  2190  et  seq.  of  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1885,  to  which  I  respectfully  refer  for  details. 

To  straighten  the  channel  at  Shoemaker's  Bend  involves  the  neces- 
sity of  dredging  across  a  point  of  land,  and  title  to  the  requisite  right 
of  way  must  be  obtained. 

It  is  understood  that  the  city  of  Mount  Clemens,  with  this  in  view, 
has  purchased  the  whole  of  the  land  included  in  the  bend,  and  has  made 
a  deed  of  right  of  way  to  the  United  States,  but  the  papers  in  the  case 
did  not  pass  through  this  oflftce,  nor  has  any  notification  yet  been  re- 
ceived that  the  Attorney-General  has  approved  the  title,  consequently 
nothing  has  been  done  towards  the  permanent  improvement  of  the  river 
under  the  act  of  August  5, 1888,  appropriating  $6,000  for  the  work. 

Meanwhile  so  urgent  a  demand  arose  for  temporary  relief  that  it  was 
deemed  necessary  to  make  a  personal  examination  to  ascertain  the  act- 
ual condition  of  the  channel.  This  was  done  on  the  24th  April,  and  re- 
sulted in  a  recommendation  that  a  sum  not  to  exceed  $2,500  be  expended 
in  dredging  a  channel  of  7J  feet  in  depth  and  about  50  feet  in  width, 
consisting  of  two  cuts  across  all  shoals  having  less  than  7^  feet  of  water 
upon  them,  the  dredged  material  to  be  cast  upon  the  sides  of  the  cuts, 
owing  to  the  unusually  low  stage  of  water,  this  depth  is  quite  equal  to 
a  depth  of  8  feet  at  ordinary  stage.  Of  course  this  to  be  understood  as 
a  mere  expedient  to  gain  temporary  relief,  and  the  expenditure  on  ac- 
count of  it  is  not  fairly  chargeable  to  the  general  project. 

This  recommendation  having  been  approved  by  the  Chief  of  Engi- 
neers, proposals  for  hiring  a  dredge  and  tug  by  the  hour  were  invited  by 
advertisement  dated  May  10,  and  opened  May  25, 1888.  The  contract 
was  awarded  to  Messrs.  Hubbell  &  Skeldon,  who  made  the  lowest  tender, 
namely,  $6.46  for  the  entire  outfit,  for  the  actual  time  the  dredge-dipper 
was  at  work. 

Articles  of  agreement  dated  June  4  were  duly  entered  into  and  work 
under  this  contract  was  begun  on  the  21st  of  June,  with  a  prospect  of 
its  completion  dnring  the  month  of  July,  1888. 

The  ^timated  cost  of  improving  Clinton  River  according  to  the  project 
of  1885  is  $32,926.  Of  this  sum  $6,000  was  appropriated  by  act  of  Au- 
gust 5, 1886,  but  the  expenditure  of  $2,500  of  this  for  the  temporary  re- 
lief referred  to  reduces  to  $3,500,  the  amount  still  applicable  to  the  gen- 
eral project,  and  leaves  the  sum  of  $29,426  yet  to  ho  appropriated.  The 
work  proposed  is  of  such  character  that,  once  begun,  it  should  be  car- 
ried to  completion  in  the  shortest  possible  time.  Any  other  course  is 
liable  to  result  in  great  wastefulness.  I  therefore  respectfully  recom- 
mend that  the  entire  balance  be  appropriated  in  one  sum. 

The  commercial  statistics  hereto  appended,  furnished  by  the  courtesy 
of  Mr.  George  M.  Crocker,  are  not  as  complete  as  it  was  desired  they 
should  be,  but  as  nearly  so  as  can  be  supplied  at  this  time. 
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Money  statement 

.Illy  1,  1887,  amount  available |6,000.00 

,.'  :ily  1, 1888.  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1S«7 $81.88 

lalyl,  1888.  outstanding  liabilities 610.50 

J  Illy  1, 1888,  amount  covered  by  existing  contracts 1, 807. 62 

2.500.00 

.f  idy  1, 1888,  balance  available 3,500.00 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

A  mount  available  for  fiscal  year  ending  June  30, 1889 13, 500. 00 

(Amount  (estimated )  required  for  completion  of  existing  project 19, 426. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1890  23, 926. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  furnishing  one  dredge  and  one  tug  for  improving  Clinton  £tver,  IfidU- 
gan,  received  and  opened  on  May  25, 1888,  in  accordance  with  adverHsen^ent  daied  Ma§ 
10, 1888. 


So, 

of 

bids. 

Names  and  residences  of  bidders. 

Price 

per 

hoar. 

Bemarks. 

1 

Habbell  &  Skeldon,  Detroit.  Mich 

$0.45 

a  75 

ILOO 

Seoommended  for  moctpbuM, 

2 

riAArow  A    Tliinina  TlAtrAit..  Mi^h 

3 

JohnP.  Clark  Detroit  Mich 

COMMBHCIAL  STATISTICS. 


Statement  of  shipments  to  and  from  Mount  Clemens,  on  Clinton  Biver,  Mkhigan,  dmi»§ 

the  season  of  1887. 


Articles. 


Lumber feet,B.M 

Logs do... 

Sliingles pieces 

Lath do.. 

Codar  posts do.. 

Staves do.. 


QuanUty. 


7,000,000 
4,000,000 
4,500,000 
1,600,000 
15,000 
13,500,000 


Articles. 


Stave  bolts cords. 

Headings sets. 

Coal tons. 

Salt barrels. 

Cement do... 

Boilding  stone cords. 


goaattty. 


7,0« 

aoo^oM 


List  of  steam  and  other  vessels  owned,  built,  or  doing  business  at  Mount  Clenuns,  on  (kt 
Clinton  Biver,  Michigan,  during  the  fiscal  year  ending  June  20,  ISSS, 


Kame. 


Class. 


Tons. 


WhenboiU. 


TalM 


rda 

Missooria » 

(yity  of  Meant  Clemens . 

SokieShephard 

Atlantio 

.r.S.Raby 

Weston 

Aloba 

F.ILBaeU 

NeUle 

Roberta 

Baoiner 

Oolden  Rule 

H.  Moore 

North  Brano 


Steam-baiige 

do.... , 

do , 

do 

, do 

, do 

do , 

do 

do 

Steamer,  passenger 

Steam*yaoht,  passenger. 

Tow-barge 

do.. 

Scow 

do 


120 

400 

100 

128 

107 

103 

600 

600 

1,000 

103 

21 

350 

400 

80 

80 


Before  1881 . 

...do 

In  1881 

In  1885 

In  1887 

8inoel881.. 

....do 

....do 

....do 

Inl88S 

In  1887 

Before  1881 . 

....do 

....do 

....*> 


H.W 


15^  «e 

lt,M0 

26^«ai 

26,99 

78.» 
^9B 
15.  «• 


l.«l 


Digitized  by  VjOOQIC 


APPEKDIX   J  J — REPORT    OF   LIEUT.    COL.    POE.  1975 

J  J  13. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

This  canal  was  projected  iu  1866,  with  a  view  to  obtaining  a  straight 
channel,  13  feet  deep  and  300  feet  wide,  across  St.  Clair  Flats,  the  chan- 
nel being  bounded  on  each  side  by  a  dike  7,221  feet  long,  or  an  aggre-, 
gate  of  14,442  feet. 

These  dikes  consist  of  timber  resting  upon  piles  driven  into  the  orig- 
inal bottom  of  the  shoals,  the  crib-pockets  being  filled  with  material 
dredged  from  the  channel. 

To  maintain  a  channel-bank  a  single  row  of  sheet-piling  was  driven 
along  the  channel-face  of  the  cribs  previous  to  dredging. 

The  lake  sides  of  the  dikes  were  protected  from  wave-action  by  shorter 
sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet 
in  all,  being  thus  limited  by  the  fact  that  the  sheet-piling,  intended  for 
a  depth  of  13  feet,  have  not  sufficient  penetration  to  admit  of  dredging 
to  16  feet  for  the  full  width  of  300  feet. 

The  single  row  of  sheet-piling  is  also  insufficient  to  prevent  the  leakage 
of  the  dike  material  through  it  into  the  channel,  and  it  is  necessary  to 
re-inforce  it  with  a  double  row,  giving  them,  however,  sufficient  pene- 
tration to  admit  of  subsequent  dredging  to  a  depth  of  20  feet. 

The  entire  timber  structure  is  much  decayed,  and  should  be  renewed 
as  soon  as  possible.  Its  condition  has  been  duly  reported  in  the  An- 
nual Beports  for  the  last  four  or  five  years,  and  there  is  now  nothing 
to  add  except  that  the  condition  becomes  worse  with  each  succeeding 
year.    It  has  now  been  in  place  for  an  average  of  twenty  years. 

By  the  river  and  harbor  act  of  ^ugust  5, 1886,  the  sum  of  $18,750 
was  appropriated  for  continuing  the  improvement. 

Under  the  date  of  November  15, 1887,  a  general  project  was  submit- 
ted for  improving  the  canal,  and  a  special  project  for  the  application 
of  this  appropriation. 

The  general  project  contemplates  driving  a  double  row  of  sheet-piling 
to  a  depth  of  26  feet  along  the  channel-face  of  each  dike,  dredging  the 
area  between  them  to  a  depth  of  20  feet,  continuing  the  channel  above 
and  below  the  canal  to  the  same  depth  in  river  and  lake,  and  rebuilding 
the  wooden  superstructure. 

The  special  project  aims  at  completing  as  much  of  the  sheet-piling  as 
the  available  funds  will  permit. 

These  projects  were  based  npon  data  contained  in  the  Annual  Ee- 
port  of  1885,  and  have  been  duly  approved.  Owing  to  the  rapid  in- 
crease in  the  price  of  materials  and  labor,  the  estimate  therein  given 
was  last  year  correspwondingly  modified  and  increased  to  $200,000,  with 
the  remark  that  this  would  probably  not  hold  good  for  more  than 
two  years,  when  it  may  be  necessary  to  again  increase  the  estimate. 
It  is  exclusive  of  the  cost  of  dredging  the  canal  to  the  proposed  depth, 
and  this  item  must  therefore  be  the  subject  of  a  future  estimate,  to  be 
made  after  the  completion  of  the  works  immediately  in  hand. 

At  the  date  of  the  Annual  Eeport  of  1887  a  contract  dated  January 
7, 1887,  with  Augustus  J.  Dupuis,  was  in  force  and  in  progress  of  exe- 
cution. It  covered  the  construction  of  as  much  of  the  sheet-piling  as 
the  funds  appropriated  by  the  act  of  August  5, 1886,  would  suffice  to 
pay  for.  Mr.  Dupuis  completed  his  contract  considerably  within  the 
fime  specified  (December  1, 1887),  and  in  a  p^  rfectly  satisfactory  man- 


Digitized  by  VjOOQIC 


1976     REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U    R    ARMY. 

ner.  The  bill  of  materials  given  upon  the  drawings  showing  the  pro- 
posed work,  and  upon  which  the  bids  and  the  contract  therennder  are 
based,  was  prepared  for  a  length  of  1,000  feet.  CJpon  actually  pladng 
them  in  the  work  it  was  found  that,  owing  to  the  varying  distaneeB 
apart  at  which  the  piling  of  the  old  work  had  been  driven,  the  stated 
number  of  new  piles,  and,  in  consequence,  the  iron  bolts,  spikes,  etc^ 
would  not  complete  as  many  linear  feet  of  new  work  as  had  been  con 
templated,  that  is  to  say,  would  only  complete  2,449  linear  feet  instead 
of  2,600.  However,  the  contractor  had  furnished  all  the  material,  and 
had  done  all  the  work  required  for  2,600  feet  as  specified,  and  he  wa^* 
therefore  paid  for  that  length,  although  the  actual  length  of  new  work 
was  only  2,449  feet,  or  61  feet  less.  The  actual  cost  of  this  and  the 
new  walling  piece  (not  included  in  the  contract)  was  $18,060.24. 

The  portion  of  sheet-piling  done  comprises  only  one-sixth  of  what  is 
required.  It  must  all  be  completed  before  any  work  is  begun  either  upon 
the  superstructure  or  toward  deepening  the  channel,  and  it  should  be 
done  BS  rapidly  as  possible. 

The  great  importance  of  this  improvement  is  so  well  known,  its  use 
is  so  advantageous  to  a  commerce  hailing  from  every  lake  port,  and 
amounting  to  nearly  20,000,000  tons  per  annum,  that  no  additions^  rep 
resentation  seems  to  be  necessary  to  secure  favorable  consideration. 

The  necessity  for  the  work  is  immediate  and  urgent.  I  therefore 
recommend  that  the  sum  of  $100,000  be  made  available  for  the  fiscal 
year  ending  June  30, 1889. 

Saint  Clair  Flats  Canal  is  in  the  ooUeotlon  district  of  Detroit,  Mich.,  which  is  the 
nearest  port  of  entry.    Two  light-hoases  stand  npon  its  banks. 

Money  statement 

July  1,  1887,  amount  available fl8,5S3.94 

^uly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1887 : 18,414.24 

July  1,  1888,  balance  available 139.70 

Amount  appropriated  by  act  of  August  11, 1888 70, 000.  W 

Amount  avaUable  for  fiscal  year  ending  June  30,  1889 75, 139. 70 

{Amount  (estimated)  required  for  completion  of  existing  project 181,  *^0.  (^ 
Amonntthatcan  be  profitably  expended  infiscalyearendiuff  June  30,  1890  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  J  14. 

OPERATING  AND  CARE  OF  SAINT  CLAIR  FLATS  CANAL,  MICHIGAN. 

Tlie  canal  is  in  immediate  charge  of  a  custodian,  who  also  acts  as  in 
spector  whenever  any  work  is  in  progress. 

During  the  past  year  operations  were  limited  to  the  necessary  super- 
vision of  the  canal,  and  the  expenditures  to  the  custodian's  salary  of 
$1,500,  and  to  the  repairs  of  the  boat  belonging  to  the  work,  amonnting 
to  $10,  or  an  aggregate  of  $1,510. 

The  estimated  cost  of  opnerating  and  care  of  the  canal  for  the  fiscal 
year  ending  June  30, 1889,  is  as  follows : 

Salary  of  custodian fliSC-O 

Current  repairs  and  contingencies  which  can  neither  be  foreseen  nor  estimated 
for  in  detail,  to  include  a  fair  proportion  of  the  office  of  the  superintending 
engineer  at  Detroit 3,5W 

Total ." 5.000 
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All  of  wbich  is  provided  for  by  indefiuite  appropriation  (section  4  of 
the  river  and  harbor  act  of  July  5,  1884). 

Money  statement. 

Araoant  required  for  fiscal  year  ending  June  30, 1889 ^,000.00 

Bolance  Temaininc^  *^in  haud''  froni  aUotment  of  preceding  year,  exclusive 
of  outstanding  liabilities 391.93 

Additional  allotment  required  for  fiscal  year  ending  June  30,  1839 4, 608. 07 


liemzed  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  canals  aiid  other  works  of  navigation  as  applied  to  operating  and  cars  of  Saint 
Clair  Flats  Canal,  Michigan,  for  the  fiscal  year  ending  June  30, 18:J8. 


Uonthof— 

Date. 

si 
11 

Name, 

Service. 

Amount 

kngfui 

1887. 
July   31 

W.H.Mott. 

For  serrices  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  July  1  to  July  81, 1887 
(both  days  inclasivo),  being  one  month. 

$126 

Ang.  31 

...do 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan.  lYom  Ausust  1  to  August  31, 
1887  (both  days  mcluslve),  being  one  month. 

125 

September. 

Sept.  30 

....do 

Canal,  Michigan,  from  September  1  to  Sep- 
tomber  80, 1^7  (both  days  induslTe),  being 

125 

f 

one  montlu 

ktober.... 

Oct.     31 

....do 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  October  1  to  October 
31, 1887  (both  days  inclusive), 'being  one  month. 

For  services  as  custodian  at  Saint  Clair  Flats 

125 

r ovember . 

Nor.   30 

....do 

125 

Canal,  Michigan,  from  November  1  to  No- 

vembcr  30.  1887  (both  days  inolusive),  being 

one  month. 

>eceiDber.. 

Deo.    31 

....do 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  December  1  to  Decem- 
ber 31,  1887  (both  days  inclusive),  being  one 
month. 

126 

1888. 

anoAry ... 

Jan.    31 

....do 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal.  Michigan,  from  January  1  to  January 
31,  1888   (both  days  inclnslve),  being  one 
month. 

For  services  as  custodian  at  Saint  Clair  FUfcts 

125 

ebnutry..  Feb.    29 

do 

125 

Canal,  Michigan,  from  Febniary  1  to  Febru- 
ary 29, 1888  (both  days  inclusive),  being  one 
month. 
For  services  as  custodian  at  Saint  Clair  Flats 

Carch 

Mar.   31 

....do 

125 

Canal,  Michigan,  ft'om  March  1  to  March  81, 

1888  (both  days  inclusive),  being  one  month. 
For  services  as  custodian  at  Saint  Clair  Flats 

lay 

April  30 

....do 

125 

Canal,  Micliigan,  from  April  1  to  April  30, 

1888  (both  days  inclusive),  being  one  month. 

April  14 

2 

JohnEant .. 

For  services  as  carpenter  between  April  9  and 
14  (both  days  inclusive),  1888,  being  forty 

10 

hours,  at  23  cents  per  hour. 

May    31 

3 

W.aMott. 

For  services  as  custodian  at  Saint  Clair  Flats 
Canal,  Michigan,  from  May  1  to  May  31,  1888 

125 

(both  days  inclusive),  being  one  month. 

i]i« 

Jane  30 

1    ...  do 

For  services  an  custodian  at  Saint  Clair  Flats 

125 

Canal,  Michigan,  from  June  1  to  June  30, 1888 

(both  days  inolusivo),  being  one  month. 

1,510 
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J  J  15. 

IMPROVEMENT  OP  GROSSE  POINT  CHANNEL,  MICHIGAN. 

Witbiu  the  last  two  or  three  years  much  trouble  has  resulted  firom 
iosuflaciency  of  water  in  the  channel  off  Grosse  Point,  Mich.,  at  the 
foot  of  Lake  Saint  Clair  (head  of  Detroit  River). 

This  is  principally  due  to  the  more  gei;ieral  use  of  vessels  of  heavy 
draught,  and  the  difficulty  is  sure  to  increase  with  each  year  until  the 
channel  is  brought  into  accord  with  the  projected  available  depth  for 
the  water  route  between  the  upper  and  lower  lakes,  and  no  time  should 
be  lost  in  beginning  such  works  as  are  necessary. 

The  improvement  is  one  link  in  the  chain  projected  for  the  ameliora- 
tion of  the  general  navigation  of  the  lakes.  The  work  consists  in  the 
simple  removal,  by  dredging,  of  the  requisite  amount  of  material  under 
quite  favorable  conditions. 

The  commerce  using  this  channel  is  essentially  the  same  that  passes 
Saint  Glair  Flats  Ganal  and  Detroit  Biver,  amounting  to  something 
like  20,000,000  tons  per  year.  It  would  be  advisable  to  make  the  im- 
proved channel  800  feet  wide  and  19^  feet  deep.  Such  an  improvement 
would  involve  the  removal  of  about  2,515,000  cubic  yards  of  material, 
at  an  estimated  cost  of  $553,300,  a  very  reasonable  sum  in  view  of  the 
great  advantage  to  be  gained. 

At  present  it  would  not  be  advisable  to  undertake  to  remove  the  ad- 
ditional half  a  foot,  because  it  is  not  necessary  for  the  immediate  relief 
of  commerce,  and  the  cost  would  be  excessive,  owing  to  the  lonp^  dis- 
tance over  which  mere  scraping  would  have  to 'be  carried  to  get  this 
slightly  additional  depth. 

Believing  this  improvement  to  be  necessary  and  urgent,  I  venture  to 
bring  it  to  the  notice  of  the  proper  authorities,  and  to  recommend  an 
appropriation  of  $200,000  for  beginning  the  work. 

Groase  Point  Chaunel  is  located  in  the  oollection  district  of  Detroit,  Mich.  Wind- 
mill Point  ligbt-lioase  and  Grosse  Point  light-ship  are  in  the  close  vicinity. 

Money  statement 

{Amount  (estimated)  required  for  completion  of  proposed  project $353,300 
Amount  that  can  be  protitably  expended  in  fiscal  year  endinfi^  June  30. 1890    200, 000 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and  har-         , 
bor  acts  of  1866  and  1867. 


J  J  16. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN 

Originally  the  channel  at  Lime  Kiln  Crossing,  Detroit  Eiver,  ooaM 
not  be  depended  upon  for  more  than  13  feet  of  water,  the  ordinary 
depths  being  mnch  affected  by  the  direction  and  force  of  the  wind. 

As  originally  projected  in  1874,  the  improvement  at  this  point  was  t#| 
consist  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  2#. 
feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  deteru^ined  to  so  modify  the  project  as  tosecad 
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a  straight  chaunel,  the  least  width  of  which' should  be  300  feet,  with  a 
somewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side. 

Only  one  contract  has  been  in  force  during  the  fiscal  year,  namely,  with 
Dunbar  &  Sullivan,  dated  October  15, 1886.  The  operations  in  prog- 
ress at  the  date  of  the  last  Annual  Eeport  were  continued  under  thi.s 
contract  until  September  15, 1887,  when  they  were  stopped  by  the  ex- 
haustion of  the  appropriation. 

The  work  done  during  the  fiscal  year  consisted  in  the  removal  of  1,085 
cubic  yards  of  solid  rock  and  10  cubic  yards  of  loose  rock. 

The  total  amount  of  work  done  under  the  above  contract  (appropria- 
tion of  $37,500  made  by  act  of  August  5, 1886)  was  as  follows: 

Cabio  yards. 

Solid  Tock  removed 5,88:) 

Loose  rock  removed 119 

At  a  cost  of  $35,417. 

The  total  amount  of  work  done  on  this  improvement  to  the  30th  June, 
1888,  is  as  follows : 

Area  drilled,  blasted,  and  completed square  feet. .  883, 853 

Solid  rock  removed  (scow  measurement) cubic  yards..      2,  632 

Solid  rock  removed  (bank  measurement) do 78,406 

Loose  rook  removed do 1, 052 

In  order  to  complete  the  improvement  to  a  width  of  403  feet  accord.- 
iog  to  the  present  project^  14,463  cubic  yards  of  solid  rock  and  a  small 
quantity  of  loose  rock  remain  to  be  removed.  The  estimated  cost  of 
doing  this  is  $130,500. 

The  improvement  as  it  now  stands  has  been  completed  to  the  full 
width  of  300  feet  as  contemplated  in  the  project  of  1883,  and  but  a  com- 
paratively small  amount  of  material  remains  to  be  removed  in  order  to 
render  available  an  additional  width  of  50  feet  under  the  project  of  1886, 
for  a  400-foot  channel. 

The  estimated  cost  of  the  400-foot  channel  was  $1,374,500.  The 
actual  aggregate  of  the  appropriations  thus  far  made  and  expended  is 
$572,500.  The  estimated  cost  of  the  work  remaining  to  be  done  is 
$130^500,  which  will  give  as  the  actual  cost  of  the  400foot  channel  the 
sum  of  $703,000,  or  $671,500  less  than  the  original  estimate. 

This  fact  encourages  me  to  recommend,  in  the  strongest  terms  I  may 
properly  use,  the  appropriation  in  one  sum  of  the  $130,500  required 
to  complete  the  improvement.  The  result  already  accomplished  is  of 
incalculable  benefit  to  the  commerce  parsing  this  point,  amounting  last 
year  to  38,125  vessels,  having  a  tonnage  of  18,864,250,  including  only  so 
much  of  the  purely  Canadian  commerce  as  passes  both  this  point  and 
the  Welland  Canal.  If  the  remainder  of  the  Canadian  commerce  were 
included  the  aggregate  would  be  increased  to  more  than  40,000  vess^, 
with  a  tonnage  of  more  than  20,000,000,  or  fully  six  times  the  entire  com- 
merce crossing  Detroit  Kiver  (both  ways)  by  rail. 

The  improvement  is  truly  national  in  character.  Not  a  grain  of  wheat 
brought  ftom  Minnesota  or  Dakota  to  Xew  York  5  not  a  pound  of  iron 
ore  brought  to  Ohio  or  Pennsylvania  5  not  a  ton  of  coal  from  Lake  Erie 
to  the  upper  lakes  but  shares  it  advantages. 

ThiA  work  is  located  in  the  coUeoiiou  district  of  Detroit,  Mich.  The  nearest  port  of 
entr^  is  Detroit.    The  Deforest  li^ht-house  is  Mamm^  Jud^"*,  about  5  iqiles  distant. 
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M(yn€y  statement 

July  1, 1887,  amount  avaUable 1^,991.27 

July  1,  1888,  amount  expended  during  fiaoal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 ;.. 8,830.73 

July  1.1888,  balance  available '-^.... W,hi 

Amount  appropriated  by  act  of  August  11,1888 130,500.0; 

Amount  available  for  fiscal  year  year  ending  June  30, 1889 130, 660.  l>i 


Number  and  tonnage  of  United  States  vessels  which  passed  through  Detroit  River 
during  the  season  of  1887. 

Number  of  vessels 38,1^ 

Tonnage 18,864,250 

Statement  showing  the  number  of  loaded  cars  which  crossed  Detroit  Biver  during  ike  season  sf 

1887. 

East-bound 153,678 

West-bound 131.9cQ 

Total 285,661 

Tonnage  (at  an  average  of  12  tons  to  the  oar) 3,4*27,932 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE,  WEST  OF  ERIE,  PENNSYL- 
VANIA—IMPROVEMENT OF  SANDUSKY  RIVER, 


REPORT  OF  MAJOR  L,  COOPER  OVERMAN,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1^ 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Monroe  Harbor,  Michigan. 

2.  Toledo  Harbor,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandusky  City  Harbor,  Ohio. 

5.  Sandusky  River,  Ohio. 

6.  Huron  Harbor,  Ohio. 

7.  Vermillion  Harbor,  Ohio. 


8.  Black  River  Harbor,  Ohio. 

9.  Rocky  River,  Ohio. 

10.  Cleveland  Harbor,  Ohio. 

11.  Fairport  Harbor,  Ohio. 

12.  Ashtabula  Harbor,  Ohio. 

13.  Conneaut  Harbor,  Ohio. 


United  States  Engineeb  Office, 

Cleveland^  OkiOy  July  10, 1888. 

General  :  I  have  the  honor  tx)  transmit  herewith  the  annaal  reports 
of  the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  50, 1888. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 

The  Chief  of  Engineers,  TJ.  S.  A. 


KKi. 

IMPROVEMENT  OF  MONROE  HARBOR,  MICHIGAN. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly 
bend  of  Lake  Ene,  about  1^  miles  west  of  the  old  mouth  of  the  Raisin 
River  and  about  3J  miles  from  the  town  of  Monroe. 

This  improvement  was  commenced  in  the  year  1835,  at  which  time 
the  Raisin  River  was  considered  an  important  stream  and  Monroe  was 
a  place  of  some  prominence.  The  plan  of  improvement  consisted  in 
straightening  the  river  and  making  direct  connection  with  Lake  Erie 
by  a  canal  4,000  feet  long  and  100  feet  wide  through  a  sand  peninsula. 

1981 
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A  descriptida  in  detail  of  the  operatious  heretofore  carried  on  for  the 
iuoprovement  of  this  harbor  will  be  found  in  Aunaal  Beports  of  1880 
and  1881. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  $2,000  for  repairs  for 
this  harbor.  This  sum,  excepting  balance  of  $371.94,  had  been  expended 
by  end  of  year  1886  in  repairs.  During  June  and  July,  1887,  the  bal- 
ance was  expended  in  minor  repairs  to  piers  by  hired  labor  and  pnr- 
chase  of  material  in  open  market.  Ko  other  work  for  improving  this 
harbor  was  practicable  during  balance  of  the  fiscal  year  for  want  of 
funds.  The  piers  and  revetment  of  canal  are  still  in  very  bad  conditioD, 
and  portions  of  the  piers  below  ordinary  low  water  are  badly  rotted  and 
gone.  Dredging  is  also  needed  at  various  jwints  to  restore  the  asual 
average  depth  of  13  feet. 

General  and  thorough  repairs,  according  to  previous  estimates,  will 
cost  about  $20,000,  but  such  an  expenditure  has  not  heretofore  been 
deemed  necessary,  as  the  commerce  seeking  this  harbor  was  insignift- 
cant.  Immediate  repairs  to  the  amount  of  $5,000  to  $6,000  are  very 
badly  needed  and  should  be  made  at  once. 

As  the  business  at  this  harbor  has  increased  considerably  in  the  last 
two  years,  with  prospect  of  still  greater  increase,  general  and  thorough 
repairs  to  piers  should  be  undertaken  at  once  and  considerable  dree- 
ing done;  and  the  whole  of  the  estimated  amount  for  existing  project, 
viz,  $20,000,  could  be  profitably  expended  in  one  season's  work  in  ad- 
dition to  the  $6,000  needed  for  immediate  repairs. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$215,515.27,  all  of  which  has  been  expended. 

PEESENT   CONDITION  OF  THE  HARBOR. 

An  examination  of  the  channel  of  this  harbor  was  made  in  June,  1887, 
extending  from  the  docks  at  Monroe  to  the  14-foot  curve  in  the  lake. 
The  soundings  showed  some  slight  changes  in  the  depth  of  channel  from 
lake  to  Monroe,  and  the  bar  in  lake  beyond  end  of  south  pier  had  in- 
creased somewhat,  having  a  least  depth  of  8.8  feet  for  a  short  distance. 

The  following  depths  were  found  in  June,  1887 : 

Least  depth  of  water —  B'wfc. 

In  chaDDel  entering  the  harbor 13.3 

In  United  States  Canal 11.4 

In  channel  from  United  States  Canal  to  City  Canal 9 

Through  the  City  Canal 13 

In  channel  from  City  Canal  to  docks 9 

In  channel  in  front  of  lower  docks 9 

In  channel  in  front  of  upper  docks ^ 8 

The  harbor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich. 

Thei-e  is  a  fixed  white  light  of  the  fourth  order  on  the  outer  end  of  the  west  pier. 
The  nearest  work  of  defense  is  Fort  Wayne,  30  miles  distant. 

During  the  eleven  months  ending  May  31,  1888,  the  amount  of  revenue  collected 
was  $:J7.50. 

The  imports,  consisting  of  cedar  posts  and  poles  and  fish,  amounted  in  valoe  to 
^,000. 

There  were  no  exports. 

Fifty-one  vessels,  with  an  aggregate  tonnage  of  10,100  tons,  entered,  and  fiffcy-oiM* 
vessels,  with  an  aggregate  tonnage  of  10,100  tons,  cleared  during  the  eleveQ  mootlH 
ending  May  31,  18S8. 

Of  Uie  vessels  entering  or  clearing  the  largest  cargo  was  14,000  poles  and  tho  deep- 
est draught  was  10  feet. 
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Money  atatonmt. 

Amoant  appropriated  by  act  of  August  11,  1^8 $5,000.00 


t  Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

I  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  J  nne  :K),  1890  21 ,  000. 00 
]  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I,     harbor  acts  of  1866  and  1867. 


K  K  2. 

IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

The  city  of  Toledo,  Ohio,  is  situated  at  the  month  of  the  Maamee 
Eiver.  The  Maainee  liiver  empties  into  Maamee  Bay  at  a  point,  by 
way  of  the  channel,  abont  7  miles  from  the  deep  water  of  Lake  Erie. 

A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
ment of  this  harbor  will  be  found  in  the  Annual  Reports  of  1880, 1881, 
and  1883. 

The  present  channel,  which  is  250  to  300  feet  wide  at  the  angles,  with 
a  depth  of  from  15  to  17  feet  at  ordinary  low  water,  has  been  obtained 
by  seventeen  appropriations  averaging  $41,650  and  an  annual  average 
expenditure  of  about  $41,320.  It  is  probable  that  appropriations  will 
have  to  be  made  for  some  years  to  complete  this  channel  and  a  contin- 
ued annual  expenditure  of  about  $20,000  made  to  maintain  the  depth  at 
present  required  or  until  the  straight  channel  is  available. 

The  project  for  the  old  channel  as  adopted  in  1872,  and  amended  in 
1880,  so  as  to  gain  increased  depth,  provides  for  widening  to  250  feet  at 
surface  and  20O  feet  at  bottom  and  deepening  to  16  feet  at  low  water 
the  natural  channel  through  Maumee  Bay. 

Congress  by  two  appropriations  has  sanctioned  the  project  for  a 
"  straight  channeF  from  mouth  of  Maumee  River  to  deep  water  in  Lake 
Erie,  and  by  act  of  August  5, 1886,  the  location  was  to  be  '^  along  such 
line''  as  the  Secretary  of  War  might  approve. 

OPERATIONS  FOR  THE  FISCAL  YEAR— OLD  CHANNEL. 

Daring  the  fiscal  year  no  work  was  in  progress,  there  being  no  funds 
available. 

At  the  close  of  the  fiscal  year  1888,  the  condition  of  the  old  channel 
was  as  follows : 

First.  From  the  Toledo  City  docks  to  the  Manhattan  Range,  a  good 
wide  channel,  with  a  least  depth  of  18  feet. 

Second.  The  Middle  Range,  576  feet  long,  had  a  width  of  from  160  to 
170  feet,  and  least  depth  of  15  feet  in  dredged  channel. 

Third.  The  Phenstock  Range,  5,055  feet  long,  had  a  width  of  from 
162  to  220  feet  (the  latter  width  at  the  turns),  and  least  depth  of  16  feet 
in  channel. 

Fourth.  The  Can  Range,  11,580  feet  long,  with  a  width  of  from  120  to 
190  feet  at  turns,  and  least  depth  of  16  feet  in  dredged  channel. 

Fifth.  The  Turtle  Island  Range,  9,790  feet  long,  with  width  of  from 
75  feet  across  bars  to  180  feet,  and  least  depth  of  16  feet  in  dredged 
channel. 

Sixth.  The  Outer  Range,  7,800  feet  long,  with  width  of  from  60  feet 
to  190  feet,  with  least  depth  of  15.8  feet. 
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Full  depth  of  16  feot  required  and  increased  widtb  varying  from  140 
to  300  feet 

AU  soundings  referred  to  the  zero  of  the  gauge.  Increased  width 
and  depth  are  needed  and  the  want  of  same  is  complained  of.  Com- 
plaints have  been  made  by  vessel  men  aad  owners  during  the  season 
for  want  of  greater  depth  in  channel. 

A  comparison  of  the  condition  of  channel  with  that  of  close  of  1887 
shows  a  decrease  in  depth  and  a  slight  loss  in  average  width  of  channel 
^hich  would  indicate  that  with  the  removal  of  annual  deposits  it  will 
be  necessary  to  provide  for  the  removal  of  over  200,000  cubic  yards  for 
some  seasons  yet  in  order  to  secure  the  full  depth  and  full  width  pro- 
posed by  the  improvement  of  the  old  channel. 

The  total  amount  appropriated  to  close  of  fiscal  year  for  old  channel 
for  this  harbor  since  1866  has  been  $714,046.91,  aU  of  which  has  been 
expended.  The  estimated  cost  of  the  project  for  old  channel,  viz,  a 
channel  with  a  least  depth  of  16  feet  at  ordinary  low  water  and  250  feet 
in  width  at  surface,  was  $570,000.  Of  this  amount  $519,346.t)l  to  close 
of  iiscal  year  had  already  been  appropriated  and  expended. 

The  balance  of  $50,000  originally  estimated  and  yet  to  be  appropri- 
ated will  not  complete  the  project,  mainly  from  the  lengthened  period 
consumed  in  doing  the  work  for  Want  of  adequate  apppropriations. 

The  estimate  made  in  1872  (amended  in  1880)  contemplated  large  ap- 
propriations, and  consequently  limited  contingencies,  whereas  the  ap- 
propriations have  been  small,  requiring  thirteen  years  to  obtain  $519,000, 
and  contingent  expenses  and  the  annual  removal  of  the  deposits  of  each 
winter  and  spring  have  been  repeated  for  thirteen  years,  so  that  they 
have  absorbed  at  least  $100,000  of  the  original  estimate.  It  wiU,  there 
fore,  require  at  least  $150,000  to  complete  the  projected  improvement  of 
the  natural  channel  through  Maumee  Bay. 

The  amount  of  commerce  to  be  benefited  is  very  large,  and  continaes 
to  grow  in  importance.  Previous  reports  have  given  valuable  statistics 
on  this  subject,  to  which  attention  is  invited. 

TOLEDO   HARBOR,  OHIO—"  STRAIGHT  CHANNEL.'^ 

For  a  history  of  this  project  and  the  work  done  to  the  close  of  fiscal 
year  ending  June  30, 1887,  see  Annual  Beports  of  1884, 1885, 1886,  and 

1887. 

OPERATIONS  DURING  THE  FISCAL  YEAR—"  STRAIGHT  CHANNEL"  IM- 
PROVEMENT. 

The  act  approved  August  5, 1886^  contained  the  following  with  ref- 
erence to  Toledo  Harbor,  Ohio : 

Continuing  improvement  of  the  Manmee  River  by  a  straight  channel  along  sacb 
line  as  may  be  approved  by  the  Secretary  of  War,  $112, 500,  and  the  balance  ©f  tiw 
$25,000  heretofore  appropriated,  are  hereby  made  available  ft>r  clearing  the  old  cbvi- 
nel. 

This  necessitated  additional  examinaMou  of  the  locality  in  order  to 
determine  which  line  to  recommend  for  the  action  of  the  Secretarjof 
War.  Authority  was  asked  lor  and  obtained  to  make  such  examination 
A  special  report  of  this  examination  with  recommendation  was  made, 
and  this  report  was  referred  to  the  Board  of  Engineers,  U.  S.  Army,  for 
examination  and  report. 

Under  date  of  April  12,  1887,  the  Board  of  Engineers  submitted 
their  report,  and  recommended  a  line  for  straight  channel,  which  report 
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was  recommcuded  for  approv  al  by  tbe  Chief  of  Engineers,  U.  S.  Army, 
and  approved  by  the  Secretary  of  War  under  date  of  April  27, 1887. 

The  approved  line  diflfers  in  location  and  direction  from  all  the  lines 
heretofore  suggested.  A  copy  of  the  report  of  the  Board  of  Engineers, 
with  letter  of  instruction,  was  received  May  6,  1887.  Preparations 
were  at  once  made  for  commencing  the  work  in  accordance  with  in- 
structions and  the  report  of  the  Board  of  Engineers. 

Proposals  were  invited,  and  after  three  lettings  acceptable  bids  were 
received,  and  two  contracts  were  executed,  one  with  George  Kellogg, 
of  Fulton,  N.  Y.,  for  423,000  cubic  yards,  more  or  less,  at  12  cents  per 
cubic  yard,  scow  measurement,  and  one  with  French  &  Rooney,  of 
Toledo,  Ohio,  for  370,000  cubic  yards  at  15  cents  per  cubic  yard,  scow 
measurement. 

Active  operations  were  commenced  under  these  two  contracts  dur- 
ing the  last  week  of  July,  1887,  and  continued  with  four  dredges  until 
November  19, 1887,  when  work  was  suspended  for  the  winter. 

Oi)erations  were  resumed  April  25, 1888,  and  have  been  continued 
until  the  present  date.  About  428,913  cubic  yards  were  excavated  and 
removed  under  the  two  contracts  during  the  fiscal  year  ending  June 
30, 1888.  This  amount  is  about  three -fifths  of  the  quantity  to  be  re- 
moved under  said  contracts,  which,  when  completed,  will  exhaust  the 
appropriations  of  1880.  The  whole  amount  to  be  removed  nuder  these 
two  contracts  is  about  38  per  cent,  of  the  total  quantity  estimated  to 
make  the  excavation  a  long  line  of  straight  channel  j  and  as  the  chan- 
nel will  be  of  little  use  until  excavated  to  full  width  and  depth  for  the 
entire  length  it  is  for  tha  best  interests  of  all  that  it  should  be  done  as 
rapidly  as  possible.  Hence  large  appropriations  should  bo  made  an- 
nually until  the  new  channel  is  completed.  The  revetment  and  protec- 
tion of  said  channel  will  theu  have  to  be  accomplished. 

At  least  $500,000  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1890,  on  this  project. 

There  have  been  thus  far  two  appropriations  for  the  "  straight  chan- 
nel," viz,  that  of  July  5,  1884,  of  $25,000,  of  which  $15,053.09  was  ex- 
pended  in  connection  with  the  line  selected  by  Colonel  Wilson  (iho 
balance  transferred  to  old  channel),  and  the  appropriation  of  August  5, 
1886,  amounting  to  $112,500;  making  a  total  of  $128,153.09,  of  which 
sum  $84,730.20  had  been  expended  at  the  close  of  the  fiscal  year  ending 
June  30,  1888. 

The  estimated  cost  of  completing  the  straight  channel  is  calculated 
on  the  basis  of  cost  heretofore  estimated  for  other  lines,  since  the  Board 
of  Engineers  in  adopting  the  approved  line  made  no  new  estimate,  and 
left  the  question  of  protection  of  the  dredged  channel  to  be  determined 
by  future  observation  and  experience. 

The  approximate  estimate  on  said  basis  is  $1,875,000,  requiring, 
therefore,  further  appropriations  amounting  to  $1,762,500  to  complete. 

All  funds  available  July  1, 1888,  are  pledged  to  contractors  for  dredg- 
ing during  the  present  year,  leaving  nothing  for  further  work. 

An  abstract  of  contracts  for  straight  channel  work  is  transmitted 
herewith. 

Toledo  is  in  the  collection  district  of  Miami.  There  is  a  fixed  white  lijrht  of  the 
fourth  order  on  Tnrtle  Island  and  three  sets  of  range-lights  for  parts  of  the  channel. 

The  amount  of  revenue  collected  during  the  eleven  months  ending  May  31, 1888,  wa8 
$30,tJ7(5.28 

The  imports,  consisting  of  general  merchandise,  tin-plate,  hardware,  lumber,  etc., 
amounted  in  value  to  $171,544. 

The  exports,  consisting  of  wheat,  com,  coal,  timber,  staves,  etc.,  amounted  in  valne 
to  16:^,920  for  the  eleven  months  ending  May  31,  1868. 
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Fif  tecu  liuudrcd  and  forty-six  vcssclfl,  with  au  aggregate  tonnage  of  417,040  Ums, 
entered^  and  1,540  vessels,  with  an  aggregate  tonnage  of  424,2)24  tons,  cleared  dariug 
the  eleven  months  ending  May  31,  1888. 

Of  the  vessels  entering,  the  largest  cargo  was  2,200  tons  of  iron  ore,  and  the  deepest 
draught  was  15t^  feet.  Of  the  vessels  clearing,  the  largest  cargo  was  2,060  tons  of 
iron  ore,  and  the  deepest  draught  was  Ib^s  feet. 

Money  statement 

TOLEDO  HARBOR,  OHIO,  STRAIGHT  CHANNEL. 

July  1,  1887,  amount  available $109,178.65 

July  1,  1888,  amount  expended  during  tiscal  year,  exclusive 

of  liahil ities  outstanding  July  1,  1887 $49, 517. 89 

July  1,  1888,  outstanding  liabilities 16, 237. 87 

Julv  1,  1888,  amount  covered  by  existing  contracts 42, 400. 00 

108, 155.  :c 

July  I,  1888,  balance  available 1,022.89 

Amount  appropriated  by  act  of  August  11, 1888 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 151, 022.  ft? 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 612,500.(^1 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1890 500,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  le66  and  18G7. 

TOLEDO  HARBOR,   OHIO,   OLD  CHANNEL. 

Amount  appropriated  by  act  of  August  11,.  1883 5, 000. 01 

(Amount  (estimated)  required  for  completion  of  existing  project 45, 000.  W 
Amount  that  can  be  profitably  expeude<l  in  fiscal  year  ending  June 
30,  1890 45,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahsiracl  of  contracts  for  improving  harbor  at  Toledo^  OhiOfin^  force  during  the  fiscal  ywr 

ending  June  30, 1888. 

(1)  Contract  with  George  Kelloffg,  of  Fulton,  N.  Y.,  dated  July  19,  1887,  for  dredg- 
ing 423,000  cubic  yards,  more  or  less,  of  material  from  Maumee  Bay,  along  line  of 
"straight  channel,"  at  Toledo  Harbor,  Ohio. 

R:ato  paid,  12  cents  per  cubic  yard,  scow  measurement. 

Work  in  progress.    Time  for  completion  of  contract,  September  30,  1888. 

(2)  Contract  with  French  &  Rooney,  of  Toledo,  Ohio,  dated  July  25,  1887,  for 
dredging  370,000  cubic  yards,  more  or  less,  of  material  from  Manmeo  Bay,  along  liw 
of  *•  straight  channel,"  at  Toledo  Harbor,  Ohio. 

Rate  paid,  15  cents  per  cubic  yard,  scow  measurement. 

Work  in  progress. 

Time  for  completion  of  contract,  December  15,  1888. 


K  K  3. 

IMPROVEMENl^  OF  PORT  CLINTON  HARBOR,  OHIO. 

Port  Clinton,  Ohio,  is  situated  at  the  mouth  of  the  Portage  Biver,  a 
stream  which  rises  in  the  northwestern  part  of  Ohio  and  empties  into 
Lake  Erie* 

A  history  of  the  operations  heretofore  carried  on  for  the  improve^ 
ment  of  this  harbor  will  be  found  in  Annual  Reports  of  1880  and  1881. 
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The  present  project,  adopted  iu  1875,  provides  for  a  pile  revetineut, 
967  feet  long,  running  from  the  north  shore  of  Portage  River,  opposite 
the  town,  out  into  the  lake,  in  a  direction  north  57  degrees  east.  This 
revetment  then  inclines  towards  the  north  and  extends  301  feet  further, 
when  a  pile  dike  commences  which  will  be  prolonged  a  total  distance  of 
1,200  feet  out  to  a  depth  of  10  feet  at  the  ordinary  level  of  the  lake. 

Parallel  to  this  and  200  feet  from  it  is  an  east  pile-pier  which  will  be 
about  2,600  feet  long,  its  inner  end  resting  on  the  south  shore  of  the 
river.  This  east  pier  will  be  a  simple  pile  structure  of  2,450  feet  5  the 
outer  150  feet  will  be  a  strong  pile-dike  12  feet  wide.  A  channel  10 
feet  deep  will  be  dredged  between  the  piers. 

OPERATIONS  DURING  THE  FISCAL  YEAfe. 

The  river  and  harbor  bill  approved  August  5, 1886,  appropriated  "  for 
improving  harbor  at  Port  Clinton,  Ohio,  by  repairs  to  existing  works," 
$2,000. 

Proposals  were  received  May  23, 1887,  and  a  contract  for  making  the 
necessary  repairs  to  the  extent  of  available  funds  was  executed  with 
John  Stang,  of  Lorain,  Ohio,  under  date  of  June  23, 1887. 

Material  was  delivered  and  actual  operations  were  completed  in  Octo- 
ber, 1887.  The  funds  were  all  expended  in  repairs,  but  much  remains  to 
he  done  to  place  the  piers  in  good  condition. 

Dredging  is  also  needed. 

The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$48,000,  all  of  which  sum  has  been  expended  to  close  of  this  fiscal 
year. 

The  estimated  cost  of  the  present  project,  as  submitted  in  1875,  was 
$122,000,  a  revised  estimate  being  $90,000.  The  project  contemplated 
the  extension  of  the  pier  and  revetment  to  the  10-foot  depth  in  lake  at 
ordinary  stage  of  water. 

The  sum  of  $48,000  has  been  appropriated  and  expended  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1888,  but  as  the  commerce  of 
Port  Clinton  is  small,  and  prospects  for  much  increase  in  the  near  future 
are  not  great,  it  is  doubtful  whether  the  expenditure  of  the  remaining 
$42,000  for  the  completion  of  the  proposed  project,  under  the  revised 
estimate,  would  be  advisable. 

If  it  is  decided  to  continue  the  improvement  as  proposed,  the  sum  of 
$20,000  can  be  expended  during  the  period  ending  June  30,  1890,  in 
prolongiDg  the  pier  and  revetment;  otherwise  the  sum  of  $5,000  could 
be  expended  in  completing  repairs  and  in  dredging. 

An  examination  of  the  channel  of  this  harbor  was  made  July  5, 1888. 

The  depth  between  the  pier  and  revetment,  wherever  the  same  are 
parallel,  was  found  to  be  good,  averaging  from  9  feet  to  14J  feet ;  but 
at  the  turns,  where  there  is  a  divergence,  the  depth  was  only  7y%  feet. 
A  bar  £ias  formed  in  lake  beyond  end  of  piers,  with  least  depth  of  8^5 
feet  on  crest  of  bar. 

The  river  and  harbor  bill  approved  August  5, 1886,  contained  the 
following  reference  to  this  harbor : 

For  the  purpose  of  acqairing  the  title  to  the  land  adjoinins  the  inner  end  of  the 
west  pier  buUt  by  the  United  States  for  the  improvement  of  the  harbor  at  Port  Clinton, 
Obio»the  Secretary  of  War  shall  negotiate  witli  the  owner  or  owners  of  the  land  for 
the  purchase  thereof  at  a  reasonable  price,  to  be  approved  by  Congress,  and  if  an 
agreement  as  to  price  cannot  be  made  with  the  owner  then  the  value  of  same  shall 
be  ascertained  in  the  mode  provided  by  the  laws  of  Ohio  for  condemnation  of  lands 
for  public  uses  in  that  State,  the  result  of  said  proceedings  of  condemnation,  if  taken, 
to  be  reported  to  the  next  Congress  for  its  approval. 
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Consklerable  correspoudcucc  parsed  between  the  owner  of  the  laud 
in  question  and  the  engineer  officer  in  charge  of  the  harbor,  resulting 
in  the  owner  offering  to  take  $2,500  for  the  beach. 

An  abstract  of  contract  is  transmitted  herewith. 

Port  Clinton  is  a  port  of  entry  in  the  collection  district  of  Sandnsky,  Ohio.  The 
nearest  work  of  defense  is  Fort  Wayne,  Mich.,  60  miles  distant,  and  the  nearest  light- 
house is  at  Green  Island,  10  miles  distant. 

No  report  of  the  commerce  of  this  harbor  was  received  from  the  col- 
lector of  customs  for  the  fiscal  year  ending  June  30, 1888. 

The  following  statistics,  comprising  collector's  report  for  the  fiscal 
year  ending  June  30, 1887,  are  submitted : 

Fifty-four  vessels,  with  an  aggregate  tonnage  of  2,896  tons,  entered  this  harbor  from 
other  districts,  and  forty-eight  vessels,  with  an  aggregate  tonnage  of  2,560  tons,  cleared 
this  harbor  for  other  districts. 

Of  the  vessels  entering  or  clearing  the  largest  cargo  was  400,000  feet  of  lumber  and 
the  deepest  draught  was  10  feet. 

Money  statement. 

July  1, 1887,  amount  available 11,900.06 

July  1,1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1.960.C6 

Amount  appropriated  by  act  of  August  11, 1838 5,000. U» 

{Amount  (estimated)  required  for  completion  of  existing  project 37,0OO.0»' 
Amount thatcanbeprofitablyexpendedin fiscal yearendingJune30, 1890    20,000.0!) 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contract  for  improving  harbor  at  Port  CUnion,  OhiOf  in  force  during  the  fi$ca 

year  ending  June  30, 1888. 


Material. 


White  oak per  M  feet,  B.M.. 

Piles per  linear  foot.. 

FilliofE  stone per  cord.. 

Biprap  stone do... 


Rate. 


$39.00 

.85 

5.50 

&.60 


Material. 


Bmsh per  cord 

Drift-bolts perponnd. 

Spikes do... 

S.  and  W.  bolts do.. 


Bit& 


1158 
.C3 
M 


Contract  with  John  Stang,  of  Lorain,  Ohio,  dated  June  23, 1887,  for  repairs  to  pier 
and  revetment  at  Port  Clinton  Harbor,  Ohio. 

Contract  time  for  completion  extended  to  September  30, 1887.  Contract  completed 
and  closed. 


KK4. 


IMPROVEMENT  OP  SANDUSKY  CITY  HARBOR,  OHIO. 

Sandusky  Bay  empties  into  Lake  Erie  about  40  miles  from  its  west 
ern  extremity.  It  is  a  natural  harbor,  containing  an  area  of  about  2*Ji 
miles,  ^ith  a  depth  of  from  8  to  12  feet,  protected  on  the  north  aotl 
northwest  from  the  gales  of  the  lake  by  a  long,  narrow  peninsula,  and 
on  the  northeast  by  what  is  known  as  Cedar  Point. 

A  full  description  of  the  operations  carried  on  in  past  years  for  the 
improvement  of  this  harbor  will  be  found  in  Annual  Beports  of  1880  antl 
1881. 
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The  project  adopted  in  1880  provides  for  a  channel  200  feet  wide  and 
15  ieet  deep  through  the  outer  bar  and  in  the  bay  up  to  within  50  feet 
of  the  line  of  docks,  and  then  parallel  to  the  docks,  with  a  width  of  100 
feet  and  depth  of  15  feet. 

The  revised  project  proposes  to  shorten  and  improve  the  present 
channel  by  a  straight  channel  cut  from  the  north  end  of  Cedar  Point  to 
the  east  end  of  the  existing  channelin  front  of  city. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  made  available  $15,000  for  the  fiscal 
year  ending  June  30, 1SS7. 

A  project  for  the  expenditure  of  these  funds  was  submitted  and  ap- 
proved, and  proposals  invited  for  doing  the  dredging.  A  contract  was 
execnted  with  Oarkin,  Stickney,  and  Cram,  of  East  Saginaw,  Mich., 
dated  October  15, 1886,  for  dredging  90,000  cubic  yards,  more  or  less, 
at  16  cents  per  cubic  yard,  scow  measurement. 

Operations  were  resumed  in  April,  1887,  and  continued  until  the  close 
of  the  year.  The  progress  was  very  slow,  and  by  June  20, 1887,  when 
contract  should  have  been  completed,  only  about  one-eighth  of  the  re- 
quired dredging  had  been  done.  The  contractors  applied  for  tad  ob- 
tained an  extension  of  time  in  which  to  complete  their  contract  until 
July  30, 1888. 

Operations  were  resumed  May  10, 1888,  and  have  been  continued 
until  the  present  date.  The  progress  under  this  contract  from  the  be- 
ginning until  date  has  been  very  slow. 

At  the  end  of  the  fiscal  year  there  was  an  available  balance  of  $649.13: 
work  was  in  progress  under  the  contract  of  October  15, 1886,  extended 
as  to  time  of  completion  to  July  30, 1888. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  there  was  a  fairly 
good  channel,  with  least  depth  of  14  feet,  but  not  of  full  width  through 
all  the  ranges.  The  condition  of  the  channel  was  not  so  good  as  at  the 
close  of  the  season  of  1887,  showing  no  advance  in  the  proposed  im- 
provement over  the  annual  filling  in.  The  outer  bar  needs  most  atten- 
tion where  the  full  width  has  as  yet  not  been  obtained  on  account  of  the 
small  appropriations.  For  the  various  reasons  given  no  progress  to- 
ward the  improvement  of  this  harbor  was  practicable  during  the  fiscal 
year  ending  June  30, 1888. 

The  total  amount  appropriated  for  this  harbor  to  close  of  fiscal  year 
has  been  $270,080,  of  which  sum  $263,715.47  has  been  expended. 

It  is  estimated  that  $20,000  will  be  required  to  complete  this  project, 
the  whole  of  which  can  be  expended  during  the  fiscal  year  ending  June 
30, 1890.  With  increase  of  commerce  at  Sandusky  an  increase  to  16 
feet  in  depth  of  channel  is  needed  to  make  it  correspond  with  other  im- 
portant harbors  on  Lake  Erie,  and  with  depth  now  carried  through  the 
Saint  Glair  Flats  Canal.  This  increased  depth,  it  is  estimated,  would 
cost  $61,000  additional,  making  $81,000  required  for  this  harbor,  of 
which  sum  $60,000  can  be  expended  by  the  close  of  the  fiscal  year  end- 
ing June  30, 1890.  Like  all  the  lake  harbors  where  a  dredged  channel 
is  the  method  of  improvement,  the  annual  expenditure  must  be  a  larger 
one  to  maintain  the  channel  and  remove  the  material  which  the  winter 
and  spring  storms  wash  into  the  channel. 

The  total  amount  expended  on  this  harbor  during  the  fiscal  year  end- 
ing June  30, 1888,  was  $7,388.39. 

The  river  and  harbor  bill  which  passed  both  branches  of  the  Forty- 
ninth  Oongress  but  failed  to  receive  the  signature  of  the  President 
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coutained  an  appropriation  for  making  a  straight  chanDel  from  easteDd 
of  tbe  existing  channel  in  front  of  city  docks  to  the  north  end  of  Cedar 
Poiot. 

This  appropriation  was  renewed  in  the  river  and  harbor  bill  whicL 
passed  the  Honse  of  Representatives  of  the  Fiftieth  Congress.  Tbe 
Hiiin  of  $40,000  is  allotted  for  beginning  the  work.  All  of  this  sam  cau 
be  profitably  expended  in  one  working  season  in  dredging,  and  as  the 
new  channel  will  not  be  of  any  use  till  completed  to  full  width  and 
depth  the  balance  of  the  estimated  amount  to  ibake  the  excavation, 
viz,  $56,712,  should  be  allotted  in  one  appropriation,  and  could  be  profit- 
ably  expended  during  the  fiscal  year  ending  June  30, 1890. 

For  a  history  of  this  project  for  making  a  straight  channel  and  de- 
tailed estimate  of  cost,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  pages  2303  and  2304,  and  pages  2335  to  2341. 

An  abstract  of  contract  is  transmitted  herewith. 

Saudusky  City  Harbor  is  in  tho  collection  district  of  Sandusky,  Ohio.  There  is  a 
light-hoiis(5  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range* 
li^jhtH  wnbiu  the  bay.    Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

No  report  of  the  commerce  of  this  harbor  having  been  received  from  the  collector 
of  customs  for  the  fiscal  year  ending  June  30, 1886,  the  following  statistics,  received 
for  the  fiscal  year  ending  June  30, 18i87,  are  submitted : 

Xhe  amount  of  revenue  collected  was  for  the  district  $5,019.72,  and  for  the  port  of 
Sandusky,  $4,686.73. 

The  imports,  consisting  of  fish,  round  timber,  wood,  etc.,  amounted  in  valoe  to 
$5:i,640  for  the  district  and  $47^316  for  the  port  of  Sandusky. 

The  exports,  consisting  of  grain,  coal,  produce,  etc. ,  amounted  in  value  to  $239,587.27 
for  the  district,  and  for  the  port  $165,140.27. 

The  number  of  vessels  entering  was,  for  the  district,  3,585 ;  aggregate  tonna^, 
571,831  tons ;  for  the  port  of  Sandusky,  2,619,  with  tonnage  of  407,087  tons.  The  nocn- 
ber  of  vessels  clearing  was,  for  the  dist>ict,  3,605 ;  aggregate  tonnage,  569,359  tons: 
for  the  the  port,  2,611,  with  an  aggregate  tonnage  of  407,849  tons. 

Of  the  vessels  entering  or  clearing,  the  largest  cargo  was  2,589  tons  of  iron  ore,  and 
the  deepest  draught  was  l^^i  feet. 

Money  statement. 

July  1,  1887,  amount  available -. $12,337.:M 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $5,972.81 

July  1,  1«88,  outstanding  liabilities .^     2,565.40 

July  1, 1888,  amount  covfered  by  existing  contracts ^     3, 150. 00 

11,688.« 

July  1,  1888,  balance  available 649.  i:i 

Amountappropriatedby  act  of  August  11,  1888 40.000.ft' 

Amount  available  for  fiscal  year  ending  June  30,  1889 40,619. 13 

{Amount  (estimated)  required  for  completion  of  existing  project 66,712.0(t 
Amount  that  can  be  profitably  expended  in  fiscal  yearendingJune30, 1890    66,712.A> 
Submitted  in  compliance  with  the  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  18G7. 


Abstract  of  contract  for  improving  harbor  at  Sandusky  City,  Ohio,  in  force  dariny  ^eftcal 

year  ending  June  30,  1888. 

Contract  with  Carkin,  Stickney  &  Cram,  of  East  Saginaw,  Mich.,  for  dredgio;: 
93,000  cubic  vards,  more  or  less,  of  material  from  channel  through  Sandusky  my 
Contract  dated  October  15,  188G. 

Rate  paid,  15  cents  per  cubic  yard,  scow  measure. 

Work  in  progress^    Contract  time  for  eompletion  extended  to  Jnly  30,  1888* 
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survey  of  sandusky  harbor,.  ohio,  with  a  view  to  a  straight 
channel  from  the  north  end  op  oedar  point  to  the  east 
end  of  thiij  existing  ctlannel  in  front  op  the  city. 

United  States  Engineer  Office, 

Clecelandj  OhiOy  February  2, 1887. 

General  :  I  have  the  honor  to  transmit  herewith,  in  separate  pack- 
age, a  chart  (tracing)  of  a  portion  of  Sandusky  Bay,  Ohio,  together 
with  profiles*  (tracing)  along  line  of  proposed  new  channel,  and  to  sub- 
mit the  following  report  of  a  survey  made  in  accordance  with  act  of 
Congress  approved  August  5,  188C. 

The  port  of  Sandusky,  Ohio,  is  situated  on  Sandusky  Bay,  which  bay 
empties  into  Lake  Erie  about  40  miles  from  the  western  end  of  the  lake. 
Sandusky  Bay  is  a  natural  harbor,  containing  an  area  of  about  22^  miles, 
with  a  depth  of  from  8  to  12  feet.  It  is  protected  on  the  north  and  north- 
west by  a  narrow  peninsula,  and  on  the  east  by  another  point  of  land 
known  as  Cedar  Point.  Sandusky  River  is  the  only  stream  of  any  size 
which  empties  into  the  bay,  which  it  does  at  its  southwest  extremity, 
some  14J  miles  from  Cedar  Point. 

The  channel  by  which  vessels  reach  Sandusky  City  docks  is  the  re- 
sult of  plan  for  improvement  adopted  in  1864,  which  plan  has  been 
amended  from  time  to  time,  until  now  it  provides  for  dredging  and 
maintaining  a  channel  through  the  bar  outside  of  Cedar  Point  and 
through  the  b^y  to  within  50  feet  of  the  line  of  the  city  docks  and  then 
parallel  to  the  line  of  docks.  The  channel  through  the  bar  and  bay  to 
be  200  feet  wide,  while  that  parallel  to  the  docks  is  100  feet  wide;  and 
all  to  have  a  depth  of  15  feet. 

By  this  channel  it  is  nearly  4J  miles  from  deep  water  of  the  lake  to 
city  docks. 

This  route  was  selected  for  improvement  in  1864,  when  the  commerce 
of  Sandusky  was  small  as  compared  with  its  present  commerce,  whilst 
the  commerce  of  Sandusky  River  was  sufficiently  large  at  that  time  to 
influence  the  route  selected  for  improvement,  and  when  lake  vessels  did 
not  require  over  13  feet  channel  depth. 

It  was  the  route  at  that  date  which  could  be  improved  for  the  least 
expenditure  of  funds  and  promised  the  earliest  relief  to  the  commerce 
which  entered  the  bay.  For  some  years  past,  however,  much  objection 
has  been  made  to  the  existing  channel.  It  is  crooked  and  difficult  for 
vessels  to  navigate,  and  requires  three  sets  of  range-beacons  to  enable 
a  vessel  to  follow  it.  The  want  of  sufficient  depth  is  also  complained 
of.  In  1882  an  increase  of  channel  depth  to  16  feet  was  recommended 
by  the  engineer  in  charge,  and  an  estimate  of  $61,000  submitted  for  the 
additional  dredging  required ;  but  since  this  latter  date  the  commerce 
of  Sandusky  has  increased  so  rapidly,  and  the  increased  and  increasing 
draught  of  lake  vessels  make  17  feet  depth  of  channel  necessary.  This 
additional  depth  will  cost  at  least  $50,000  jnore,  making  a  total  of 
8111,000  necessary  to  make  the  existing  channel  of  adequate  depth  for 
present  demands  of  commerce. 

As  the  commerce  of  Sandusky  City  grew  in  importance,  the  question 
as  to  the  best  line  for  the  portion  of  the  channel  through  Sandusky  Bay 
(».  e.,  insid(»  of  Ceihir  Point)  was  discussed,  and  especially  so  of  late 
years.  As  far  back  as  187.j  the  straightening  of  the  route  by  cutting  a 
new  channel  through  "Horse  Shoe  Shoal,''  or  the  middle  ground,  was 
reported  upon  by  the  then  engineer  in  charge. 

*  Not  printed. 
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This  question  has  not  ceased  to  be  agitated  by  the  citizens  or  San- 
dusky, and,  with  the  knowledge  that  additional  appropriation  would  be 
necessary  for  the  increased  depth  required,  they  had  an  examination 
made  at  their  own  expense  in  the  Ml  cf  1884  to  determine  the  approx- 
imate co^t  of  straightening  the  present  channel  by  cutting  through  the 
middle  ground,  thereby  making  a  direct  route  from  the  city  docks  to 
Cedar  Point. 

The  examination  developed  the  fact  that  a  very  favorable  line  existed 
for  such  a  direct  route  and  with  comparatively  little  cutting  to  make  IT 
feet  depth.  A  committee  of  the  citizens  of  Sandusky  presented  the 
matter  to  Congress  during  the  session  of  1885,  but  the  failure  to  pass  a 
river  and  harbor  bill  that  year  prevented  any  definite  action  being 
taken. 

The  effort  was  renewed  in  1886,  and  resulted  in  a  survey  being  author- 
ized by  act  of  Congress  approved  August  5, 1886.  The  act  provides  for 
an  examination  or  survey  and  the  cost  of  improvement  to  be  estimated 
at  ^'  Sandusky  Harbor  with  a  view  to  a  straight  channel  from  the  north 
end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  firont  of 
the  city." 

In  compliance  with  instructions  from  the  oflBce  of  the  Chief  of  Engi- 
neers, XT.  S.  Army,  dated  September  27  and  October  28, 1886,  I  made 
a  preliminary  examination  of  the  proposed  line,  and,  under  date  of 
November  8, 1886, 1  submitted  a  rex>ortof  said  personal  examination, 
with  estimate  of  cost  of  a  survey,  in  which  report  I  recommended  ^  the 
project  worthy  of  improvement,  and  that  it  was  called  for  by  the  pres- 
ent and  prospective  demands  of  the  commerce  of  Sandusky.'^ 

The  report  was  approved  and  a  survey  ordered  to  be  made.  A  field 
party  under  charge  of  B.  H.  Colby,  assistant  engineer,  made  the  survey 
from  the  surface  of  the  ice  which  then  covered  the  bay.  The  work  was 
done  with  accuracy  and  despatch,  and  Mr.  Colby  displayed  commend- 
able energy  and  push  in  the  work  under  his  charge. 

The  route  for  the  proposed  straight  channel  being  so  definitely  desig 
nated  in  the  act  authorising  the  survey,  it  was  only  necessary  to  locate 
the  line  to  make  the  required  soundings  and  to  make  an  examination 
of  the  character  of  the  bottom  through  which  the  cutting  would  have  to 
bo  made  to  enable  the  "estimate  of  cost  of  improvement^  to  be  de- 
termined. The  line  was  found  to  be  9,465  feet  in  length,  and  joins  the 
existing  channel  outside  of  Cedar  Point  by  an  easy  curve  and  unites 
with  the  channel  in  front  of  city  docks  by  an  easy  curve.  The  survey 
demonstrated  a  very  favorable  line,  with  comparatively  small  amount 
of  cutting  to  make  a  channel  of  17  feet  depth. 

About  25,000  soundings  were  taken  and  75  borings  were  made.  The 
maximum  cut  to  gain  17  feet  was  12.4  feet,  the  minimum  cut  4.4  feet, 
the  average  cut  being  7.1  feet. 

The  borings  to  determine  the  character  of  the  material  were  made  to 
18  feet  below  the  surface  of  the  water,  and  indicated  that  (beginning  at 
the  east  end  of  the  channel  parallel  to  the  city  docks)  for  the  first  3,500 
feet  of  the  route  the  material  was  mud  overlying  a  clay  bottom — the  clay 
appearing  at  about  16  feet  below  surface  of  water — beyond  this  no  clay 
was  found  at  a  depth  of  18  feet  or  less ;  for  the  next  1,000  feet  mud  only 
was  found ;  then  a  mixture  of  mud  and  sand  for  the  next  2,000  feet. 
At  6,450  feet  from  the  beginning  point  a  bed  of  quicksand  was  struck 
at  a  depth  of  17  feet,  with  coarse  sand  overlying  it  and  mud  beneath. 
The  bed  varied  in  thickness  from  1  foot  to  6J  feet,  extending  the  remain- 
der of  the  route  and  for  full  width  for  which  borings  were  carried,  vii, 
260  feet.    The  mud  was  found  under  it  in  all  places  at  from  16  to  17  feet 
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below  water  sarface.  The  bed  of  quicksand  gave  indications  of  ending 
at  the  deep  bole  near  Cedar  Point,  in  which  a  depth  of  from  18  to  30 
feet  exists. 

The  material  along  the  entire  line  is  therefore  favorable  for  easy 
dredging. 

An  examination  of  the  tracings  submitted  with  this  report  shows  the 
gi'eat  advantage,  both  in  directness  and  length,  of  the  proposed  new 
route,  the  saving  in  distance  from  the  city  docks  to  Cedar  Point  being 
G,07G  feet  in  15,540  feet,  or  nearly  40  per  cent. 

As  the  proposed  route  is  a  direct  channel,  all  the  disadvantages  to 
navigation  resulting  from  ^'  turns"  and  ''bends"  will  be  obviated,  and 
being  a  straight  channel,  the  liability  to  fill  in  daring  the  winter  and 
spring  will  be  very  much  less.  The  annual  amount  of  dredging  for 
maintenance  will  therefore  be  much  less  and  the  line  a  shorter  one  to 
maintain.  Being  well  protected  on  the  east  side  by  Cedar  Point,  the 
unprotected  cut  will  not  be  so  liable  to  damage  from  storm,  especially 
from  northeast  gales.  The  new  route  from  Cedar  Point  into  the  city 
docks  will  require  but  one  set  of  range-marks  for  vessels  to  navigate  it, 
and  one  of  these  it  will  have  already  prepared  in  the  city  clock-tower, 
a  well-defined,  permanent,  and  visible  beacon  by  day  or  night,  in  direct 
i-ange  of  the  proposed  channel. 

With  regard  to  "liability  to  fill,"  the  new  route  has  equal  if  not 
suf)erior  advantages  over  the  existing  one. 

There  are  two  well-defined  currents  in  Sandusky  Bay,  produced  in 
part  from  the  outflow  from  Sandusky  Kiver.  One  sweeps  along  in  firont 
of  the  city  docks  and  enters  the  lake  by  the  eastern  channel  (east  of 
the  middle  ground).  The  other  passes  the  south  of  Johnson's  Island 
and  enters  the  lake  by  the  west  channel.  Between  these  two  channels 
lies  the  Horse  Shoe  Shoal  or  middle  ground. 

As  the  proposed  new  channel  follows  very  nearly  the  route  of  the 
eastern  current,  it  is  expected  that  said  current  will  aid  materially  in 
maintaining  the  depth  of  channel  along  the  new  route  after  it  has  once 
been  obtained. 

Therefore,  while  I  believe  that  any  unprotected  channel  through  San- 
dusky Bay  will  gradually  fill  up  without  annual  dredging,  it  is  thought 
that  the  proposed  straght  channel  will  be  as  little  liable  so  to  do  as  the 
any  other,  for  reasons  already  stated. 

Hence  the  question  of  protecting  the  channel,  which  may  ultimately 
have  to  be  done,  does  not  enter  into  this  discussion,  since  it  is  a  detri- 
mental factor  in  the  existing  route  and  in  all  routes,  but  when  consid- 
ering this  factor  the  shortest  route  must  have  the  advantage. 

Further,  the  protection  of  the  cut  should  not  be  decided  until  actual 
results  shall  determine  the  annual  cost  to  maintain  the  unprotected  cut 
by  dredging  and  what  kind  and  how  much  is  needed,  as  it  is  thought 
that  a  percentage  as  low  as  3  per  cent,  on  the  cost  of  any  method  of 
protection  will  pay  for  the  annual  cost  of  dredging. 

To  make  a  channel  200  feet  wide  at  bottom  and  17  feet  deep  at  low 
water  along  the  route  designated,  which  dimensions  for  the  channel 
are  the  least  that  will  accommodate  the  commerce  of  Sandusky,  the 
following  estimate  is  submitted : 

Excavation,  removal,  and  deposit  of  538,000  cubic  ^ards  of  material,  meas- 
ared  in  place,  of  which  6  per  cent,  approximately  is  clay,  56  per  cent,  ap- 
proximately mad  or  mad  and  sand  mixe^t  22  per  cent,  approximately 
sand,  15  per  cent,  approximately  qaicksand,  or  say  628,000  cubic  yards, 
scow  measurement,  at  14  cents  per  cnbio  yard |87,920 

Contingent  expenses,  say,  10  per  cent 8,792 

Totia..«*MM»«.i.oo.* Ai4«i  «4«.«.....«i.i*»  •«•««««««.  «ii*90i  718 
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The  rate  (of  14  cents)  is  deemed  adequate,  siuce  the  dredges  when  at 
work,  for  nearly  the  entire  length  of  the  line,  will  be  protected  from 
severe  northeasterly  gales  by  Gedar  Point ;  the  material  to  be  removed 
is  favorable  for  dredge  work;  and  the  average  face  of  the  cut  a  good 
one  for  such  work.  Further,  the  rate  for  dredging  in  Sandusky  Bay  of 
late  years^  for  much  less  favorable  wor^k,  more  exposed  and  in  small 
amounts,  has  been  only  15  cents. 

As  the  proposed  straight  channel  has  many  advantages  over  the  ex- 
isting route,  the  only  remaining  objection  to  making  a  change  will  be 
the  question  of  expense.  To  complete  the  project  for  existing  channel 
it  is  estimated  that  $10,000  will  be  required ;  for  the  part  from  Cedar 
Point  to  city  docks  and  to  give  17  feet  depth  to  said  part  of  the  chan- 
nel will  require  at  least  $40,000  of  the  $111,000  heretofore  shown  as 
necessary  for  the  entire  length  of  channel. 

Wo  have  therefore  an  estimate  of  $50,000  required  to  secdre  17  feet 
depth  and  otherwise  complete  the  existing  channel  from  city  docks  to 
Cedar  Point  in  accordance  with  plans  recommended,  admitting  the  ne- 
cessity of  the  work. 

The  cost  to  make  the  new  channel  from  city  docks  to  Cedar  Point 
will  be  then  the  difference  between  $50,000  and  $96,712,  viz,  $46,712 ; 
a  small  amount  when  the  advantages  of  the  proposed  new  route  are 
considered. 

If  the  work  along  the  proposed  new  route  be  undertaken  and  a  chan- 
nel 200  feet  wide  at  bottom  and  17  feet  deep  at  low  water  be  provided 
for,  the  same  could  be  readily  done  in  one  season,  if  the  whole  amount 
estimated  as  necessary,  viz,  $96,712,  be  appropriated  in  one  allotment, 
which  would  enable  the  work  to  be  contracted  for  on  favorable  terms, 
and  further  work  on  the  existing  channel  inside  of  Cedar  Point  could 
be  dispensed  with.  Further,  I  am  of  the  opinion  that  aiter  said  new 
cMinnel  is  completed  it  can  be  maintained  by  dredging  at  an  annnd 
cost  of,  say,  $5,000. 

The  following  interesting  statistics  in  regard  to  the  commerce  of  San- 
dusky are  submitted.  They  were  kindly  furnished  me  by  Mr.  John  J. 
Finch,  collector  of  customs,  Sandusky,  Ohio : 

Amonnt  of  roveuue  collected  duriDg  the  calendar  year  1886,  (4,629.10. 

Value  of  imports,  consisting  chiefly  of  Xish,  roond  timber,  and  wood,  $40,5231.6o. 

Yalao  of  exports,  consisting  chiefly  of  coal,  grain,  rope,  and  breadstu^  $22^058. 

Nine  hundred  and  eighty-four  Teasels,  with  an  aggregate  tonnage  of  297,461  tons 
entered,  and  990  vessels,  with  an  aggregate  tonnage  or  242,112  tons  cleared,  dnriBg 
tl^e  calendar  year  1886. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  8  inches. 

The  largest  cargo  entering  the  port  was  2,589  gross  tons  (iron  ore),  carried  by  the 
steamer  OnokOj  draught  14  leet  10  inches. 

Among  the  vessels  entering  the  port  dnring  the  calendar  year  1886  were  the  fol- 
lowing: 

Steamer  Ncbraslcay  cargo  1,500  tons  flour,  draught  14  feet  10  inches ;  schooner  JioJ^B 
ShaWy  cargo  1,738  tons  iron  ore,  draught  15  feet  8  inches ;  steamer  Magnetic^  cargo 
'2,086  tons  iron  ore,  draught  14  feet  10  inches ;  steamer  Specular^  cargo  2,100  tons  iron 
ore,  draught  14  feet  10  inches ;  steamer  OnokOy  cargo  2,589  tons  iron  ore,  draoght  14 
feet  10 inches;  steamer  OMoy  cargo  1,210  tons  iron  ore,  draught  15  feet  3  inches; 
Hteamer  James  Pickards,  cargo  1,708  tons  iron  ore,  dranght  14  feet  10  inches ;  schooner 
Couch,  cargo  1,510  tons  iron  ore,  draught  15 feet  4  inches;  schooner  ^icfan  P#cfc,  cargo 
1,872  tons  iron  ore,  draught  14  feet  10  inches ;  steamer  Chi$holmf  cargo  1,934  tons  iron 
oro,  draught  15  feet ;  steamer  I^ebraakaf  cargo  1,000  tons  copper  and  500  tons  pig-iroo. 

Among  the  vessels  clearing  were  the  following : 

ScbooDor  John  tShaWj  cargo  1,856  tons  coal,  dranght  15  feet  8  inches  ;  schooner  H. 
J.  Kcnty  cargo  1,600  tons  coal,  draught  15  feet  6  inches;  steamer  OkiOj  cargo  1,800 
tons  coal,  draught  15  feet  3  inches. 

The  foregoing  is  a  partial  statement  of  the  business  of  the  port  with  ports  outsidr 
i»f  this  district ;  in  partial  only  for  the  reason  that  many  large  and  heavy-laden  ves- 
sels dear  for  ports  beyond  this  port,  enter  hero,  discharge  and  receive  fteight  witlu>Q( 
making  any  report  to  the  oastom-houae  whatever* 
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Notably  among  such  are  the  '^Andhor  Line''  steamers,  which  clear  from  Buf- 
falo, K.  Y.,  through  to  Chicago,  III. ;  one  of  said  steamers  coming  usually  into  this 
port  two  or  three  times  a  week  throughout  the  season. 

I  also  append  hereto  an  incomplete  statement,  but  comprising  the  greater  part  of 
the  business  of  this  port  with  the  ports  within  this  district,  the  same  being  largely 
with  the  islands  of  the  district,  and  consequently  not  reported  to  the  custom-house, 
which  is  compiled  from  written  statements  furnished  at  my  request  by  the  owners 
and  managers  of  the  vessels  engaged  principally  in  such  traffic,  and  is  as  follows : 

Number  of  vessels  entered  from  ports  or  places  within  the.  district,  1,514 ;  tonnage 
of  same,  158,977  tons. 

Number  of  vessels  cleared  for  ports  or  places  within  the  district,  1,&06;  tonnage  of 
same',  158,401  tons. 

Number  of  tons  of  freight  carried  by  the  above-mentioned  vessels  during  the  year 
1886, 106,399  tons. 

Number  of  passengers  carried  by  such  only  of  the  foregoing  vessels  as  are  princi- 
pally engaged  in  the  carriage  of  passengers,  89,727. 

The  following  statistics  show  the  increase  of  receipts  and  shipments  by  Jake  at  the 
port  of  Sandusky,  Ohio,  of  the  two  principal  railroads  terminating  at  said  port,  viz, 
the  Baltimore  and  Ohio,  and  the  Indianapolis,  Bloomington  and  Western  railroads, 
obtained  from  official  sources : 

UKCEIPTS  OF  ORE  BV  THE  lULnMORE  AND  OHIO  RAILROAD. 

Tons. 

1^2 49,123 

1883 58,820 

1884 107,704 

1885 i...  143,180 

1886 (to  October  18) 144,096 

Receipts  of  flour  in  1886,  in  transit,  from  Duluth  to  Belfast,  Ireland,  and  London, 
England,  via  the  Baltimore  and  Ohio  Railroad  and  Baltimore,  29,000  barrels. 

The  Baltimore  and  Ohio  Railroad  also  received  in  1886,  in  transit,  from  Duluth  to 
Europe,  rta  Baltimore,  to  October  l,over  1,000,000  bushels  grain. 

SlUPMENTS  OF  COAL  BY  THE    BALTIMORE  AND  OHIO  RAILROAD. 

TonB. 

1882 69,846 

1^ 100,895 

1884  (year  of  strikes) 31,874 

1885 96,637 

ItfSC  (to  October  18) 117,742 

The  Baltimore  and  Ohio  Railroad  shipped  by  "Anchor  Line"  steamers,  etc., in  1886, 
to  October  1,  over  5,000  tons  merchandise. 

The  Indiana,  Bloomington  and  Western  Railway  shipped  in  1886,  by  lake,  to  New 
Tork  and  Eastern  ports,  to  October  1, 1,750,000  bushels  grain. 

The  grain  shipments  at  this  port  by  lake  have  for  a  number  of  years  prior  to  1883 
been  so  light  as  to  be  scarcely  worth  mentioning. 

Receipts  of  grain  by  the  Baltimore  and  Ohio  Railroad  have  been  increasing  ever 
since  the  new  elevator  was  built. 

As  yon  are  probably  aware,  the  traffic  above  given  has  been  mostly  carried  on  in 
vcsels  of  the  large  size. 

It  is  hardly  necessary  to  comment  on  the  above,  as  the  foregoing  sta- 
tistics plainly  show  the  rapid  increase,  of  late  years,  in  the  commerce 
of  Sandusky,  and  give  abundant  evidence  as  to  the  prospective  in- 
crease; and  I  earnestly  recommend  that  a  wide,  straight,  and  easily- 
navigated  channel,  with  full  depth  of  17  feet,  may  be  authorized  at  an 
early  day.  The  whole  amount  of  the  funds  estimated  for  the  improve- 
ment could  be  profitably  expended  during  the  fiscal  year  ending  June 
30, 1888. 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range- 
llffhts  within  the  bay. 

Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

Very  respectfully,  your  obedient  servant, 

L.  GooPEu  Overman, 

Major  of  Engineers. 
The  Chief  of  EnginberSi  XJ*  S.  A* 
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K  K  5. 

IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

The  Sandusky  River  rises  in  Bichland  County,  Ohio,  and  after  a  very 
circuitous  course  empties  into  Sandusky  Bay  about  14^  miles  fromOedar 
Point,  where  the  bay  empties  into  Lake  Erie. 

Fremont,  the  head  of  navigation,  is  17  miles  from  the  mouth  of  the 
river.  It  is  a  city  of  about  9,000  inhabitants,  and  the  market  place  of 
a  large  and  productive  surrounding  country. 

A  history  of  the  work  carried  on  in  past  years  for  the  improvement 
of  the  river  will  be  found  in  Annual  Report  for  1881. 

The  present  project,  adopted  in  1880,  provides  for  dredging  a  chimnel 
100  feet  wide  and  9  feet  deep  through  the  various  bars  between  the  city 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

The  officer  in  charge,  in  his  annual  report  for  1882,  since  which  dat<i 
there  has  been  no  work  for  the  improvement  of  this  river,  writes  as  f<d- 
lows: 

I  am  satlBfied  that  but  little  difficulty  will  be  experienced  in  keeping  open  at  all 
times  a  good  channel,  with  a  depth  of  9  feet,  between  Fremont  and  the  month  of  the 
river ;  but  tbe  character  of  the  materials  comprising  the  outer  bar  is  such  that  I  deem 
it  exceedingly  doubtful  whether  the  channel  lately  dredged  through  it  will  remain 
open  for  any  length  of  time.  I  feel  sure  that  no  permanent  improvement  can  be 
maintained  without  an  elaborate  system  of  dikes,  the  expense  of  which  would  not  be 
warranted  by  the  present  limited  commerce  of  the  port. 

OPERATIONS  BUBOG  THE  FISOAL  TEAB. 

Balance  of  appropriation  under  act  of  August  2, 1882,  at  beginning 
of  fiscal  year  was  1628.47.  ^o  further  appropriation  has  been  made 
since.  The  amount  on  hand  was  too  small  to  attempt  any  new  work 
and  was  reserved  for  some  contingency  pending  further  appropriations. 

No  work  was  done  during  the  fiscal  year.  There  have  been  no  com- 
plaints from  vessel-men  as  to  the  condition  of  the  channel,  nor  requests 
for  additional  improvements  hence  it  is  assumed  that  the  river  in  its 
present  condition  answers  (ill  demands  of  the  commerce  navigating  it. 

The  estimated  cost  of  the  present  project  is  $44,000.  Of  this  amount 
$21,500  has  been  appropriated.  Ten  thousand  dollars  can  be  expended 
during  the  period  ending  June  oO,  1890. 

Total  amount  appropriated  for  this  river  to  date  is  $51,500,  of  which 
sum  $50,871.53  has  been  expende^. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886)  made  no  appro- 
pxjation  of  funds  for  this  river,  hence  no  work  was  done  during  the 
fiscal  year  ending  June  30, 1888. 

Fremont)  the^head  of  Davigation,  is  in  the  collection  district  of  Sandusky,  Ohio. 
The  nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay. 

Fort  Wayne,  near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

There  were  no  revenue  colleotions,  no  imports,  and  no  exports  for  the  fiscal  year 
ending  June  30, 1888. 

Money  statement. 

July  1,  1887,  amount  available f8S&47 

JuJy,  1,  1888,  balance  available 688.47 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  90, 1890    10,000*09 
Submitted  in  compliance  with  requirements  of  seotioni  SI  of  lirer  and 
harbor  aot*  of  lb06  and  1967» 
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K  K  6. 

IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Harou  River  rises  in  the  northern  part  of  Ohio,  and  after  a  very 
eircaitOQS  course  empties  into  Lake  Erie  aboat  10  miles  east  of  San- 
dusky City. 

For  a  history  of  the  operations  carried  on  in  past  years  for  the  im- 
provement of  this  harbor,  see  the  Annual  Reports  of  1880, 1881. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1826,  wlien 
the  month  of  the  river  was  closed  by  a  sand-bar,  and  which  project  has 
been  amended  from  time  to  time,  as  the  demands  of  commerce  called 
for  an  increased  depth  of  channel,  consists  of  parallel  piers  140  feet 
apart,  extending  to  the  depth  of  14  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1880,  made  an  appropriation  of  $3,Opo 
for  this  harbor;  dredging  and  repairs  were  recommended  as  the  neces- 
sary work  with  this  amount  of  funds,  and  the  entire  appropriation  was 
so  expended  by  the  end  of  the  year  1880.  Only  the  most  pressing  of 
the  necessary  repair  work  could  be  done  with  the  small  appropriation 
of  1880.  So  much  was  needed  that  only  "  patching  up  "  could  be  under- 
taken. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1888.  The 
piers  are  in  bad  condition,  and  extensive  repairs  are  needed ;  dredging 
also  is  badly  needed. 

The  east  pier  is  in  very  bad  condition,  and  unless  extensive  repairs 
are  soon  made  it  is  liable  to  fall  into  and  close  the  channel. 

An  extension  of  the  piers  should  be  made  to  gain  increased  channel 
depth. 

The  entire  amount  appropriated  to  date  (June  30, 1888)  for  this  har- 
bor has  been  $117,273.71,  all  of  which  has  been  expended  and  had  given 
a  good  channel  with  15  feet  depth  at  low  water  until  piers  became  so 
badly  destroyed. 

An  examination  of  the  channel  of  this  harbor  was  made  July  6, 1888, 
and  showed  a  fair  channel  with  least  depth  of  ISJ^  feet,  and  in  such  con- 
dition that  a  little  work  would  secure  a  channel  depth  of  17  feet. 

As  Huron  is  one  of  the  best  natural  harbors  on  Lake  Erie,  it  will  be 
proper,  as  the  commerce  of  Huron  increases,  to  extend  the  pier  ont  to 
the  10-foot  curve  in  the  lake. 

The  Wheeling  and  Lake  Erie  Eailroad  Company  have  expended  con- 
siderable for  docks  and  slips  at  this  harbor,  with  view  to  the  shipment 
of  coal,  etc.  The  records  oS  the  custom-house,  however,  show  that  at 
present  the  amount  of  commerce  to  be  benefited  by  further  improve- 
ments at  this  harbor  is  small. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  was 
$22,000 ;  $10,500  has  been  appropriated,  but,  owing  to  the  extra  repairs 
made  necessary  by  the  storms  of  1885,  1880,  and  1887,  the  estimate  to 
complete  the  renewals  should  be  $17,000,  rather  than  the  remaining 
balan(5e  of  $5,500,  which  increased  amount  can  be  expended  during 
fiscal  year  ending  June  30, 1890,  in  rebuilding  superstructure,  repair- 
ing piers,  etc. 

Huron  Harbor  is  in  tlio  collection  district  of  Sandusky,  Ohio.  Fort  Wayne,  Mich., 
about  70  miles  distant,  is  tho  nearest  work  of  defennc.  Thoro  is  a  fixed  white  light 
of  the  fourth  order  on  the  outer  end  of  tho  west  pier. 
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Duriug  the  elovon  mouths  ending  May  31, 18*^,  tlio  amonnt  of  revenue  collected 
was  196.90. 

The  imports,  consisting  of  iron  ore,  lumber,  lath,  salt,  posts,  etc,  amounted  in  value 
to  $t>6,320;  and  the  exports,  consisting  of  c6al,  wheat,  etc.,  amounted  in  valae  to 
^77,530,  during  the  eleven  months  ending  May  31, 1888. 

One  hundred  and  twelve  vessels,  with  an  aggregate  tonnage  of  21,392  tons,  entered ; 
and  one  hundred  and  fifteen  vessels,  with  an  aggregate  tonnngo  of  22,326  tons,  cleared 
during  the  eleven  months  ending  May  31,  1888. 

Of  vessels  entering  or  clearing  the  largest  cargo  was  1,650  tons  of  iron  ore,  and  the 
deepest  draught  was  13^  feet. 

Monep  staiemenU 

Amount  appropriated  by  act  of  August  11,  1888 $6, 000. 00 

r  Amount  (estimated)  required  for  completion  of  existing  project 6,000. 00 

!  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  6,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


KK7. 

IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  VermilHon  Kiver  rises  in  tlie  northern  part  of  Ohio  and  empties 
into  Lftke  Erie  about  20  miles  to  the  eastward  of  Sandusky  City. 

A  history  of  the  operations  carried  on  in  the  past  years  for  the  im- 
provement of  this  harbor  will  be  found  in  Annual  Reports  of  1880  and 
1881. 

The  project  of  improvement  which  was  adopted  in  1836,  when  there 
was  a  depth  of  less  than  2  feet  of  water  on  the  bar  at  the  entrance, 
and  which  project  has  been  amended  from  time  to  time  as  the  require- 
ments of  commerce  demanded  deeper  wate^,  consists  of  parallel  piers 
125  feet  apart,  running  out  to  a  depth  of  12  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  $3,000  for  this  harbor, 
all  of  which,  excepting  the  small  balance  of  §308.18,  had  been  expended 
by  the  end  of  the  year  1886  in  repairs  to  piers.  This  balance  of  $308.18 
was  expended  during  October,  1887,  in  minor  repairs  to  piers.  Both 
piers  are  in  fair  condition. 

An  examination  of  the  channel  of  this  harbor  was  made  July  6, 
1888,  which  showed  that  there  was  a  good  channel  with  least  depUi  of 
10^5  feet  from  lake  to  town  landing. 

The  proposed  project  for  this  harbor  provides  for  opening  a  channel 
100  feet  wide  and  14  feet  deep  from  lake  to  the  lower  end  of  the  docks 
at  Vermillion ;  this  channel  to  be  secured  by  removing  about  2,000 
cubic  yards  of  rock  and  about  25,000  cubic  yards  of  gravel,  sand,  shale, 
etc.,  at  an  estimated  cost  of  $15,000.  The  piers  need  further  repairs, 
estimated  to  cost  $2,000,  making  a  total  of  $17,000  for  the  project. 

The  sand  is  steadily  encroaching  around  the  ends  of  the  pier:3  into 
the  channel,  and  to  arrest  its  progress  it  will  be  necessary  to  extend 
the  piers,  say,  500  feet  further  into  the  lake,  at  a  cost  of  about  $70,000. 
With  the  present  limited  commerce  of  Vermillion,  such  anexpenditnre 
is  not  advisable. 

As  but  $6,000  of  the  estimated  $17,000  for  proposed  project  has  been 
appropriated,  and  all  of  it  expended  in  urgent  repairs,  it  iadoobtfal 
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whether  iinytliiug  but  the  keepiugof  the  existing  constiactiou  iu  good 
condition  should  be  undertaken  until  an  increase  of  commerce  sball  re- 
quire an  increase  of  channel  d^^th. 

The  total  amount  appropriated  for  this  harbor  to  June  30, 1888,  is 
$117,943.32,  all  of  which  has  beeh  expended. 

yermillion  Harbor  is  in  the  collectioii  district  of  Sandasky,  Oliio.  There  is  a  fixed 
light  of  the  fifth  order  oa  the  west  pier.  Fort  Wayne,  Mich.,  80  miles  distant,  is  the 
nearest  work  of  defense.  During  the  eleven  months  ending  May  31, 1888,  the  amount 
of  revenue  collected  was  $4.20. 

The  imports,  consisting  of  lumber  and  fish,  amounted  in  value  to  $50,000 ;  and  the 
exports,  consisting  mainly  of  hogs,  amounted  in  value  to  $3, 000  for  the  eleven  months 
ending  May  31, 1888. 

Twenty  vessels,  with  an  ag^gate  tonnage  of  4,278  tons,  entered,  and  same  cleared 
during  the  eleven  months  ending  May  31,  1888. 

Of  tne  vessels  entering  or  clearing,  the  largest  cargo  was  350,000  feet  of  lumber, 
and  the  deepest  draught  was  12  feet. 

Money  statement 

July  1, 1887,  amount  available $308.18 

July  1, 1888,  amount  expended  during  fiscal  vear,  exclusive  of  liabUities 
outetanding  July  1,1^ .*. 308.18 

Amount  appropriated  by  act  of  August  11,  1883 1, 000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


KK8. 
IMPROVEMENT  OF  BLACK  RIVER  HARBOR,  OHIO. 

Black  River,  Ohio,  is  formed  by  two  branches,  nearly  equal  in  size, 
which,  rising  in  Lorain  County,  Ohio,  and  flowing  northward,  unite  about 
8  miles  from  the  town  of  Lorain,  where  the  river  empties  into  Lake 
Erie. 

A  history  of  the  operations  carried  on  during  the  past  years,  whereby 
the  depth  at  the  entrance  to  this  harbor  has  been  increased  from  about  3 
feet  to  at  least  16  feet,  will  be  found  in  Annual  Reports  of  1880  and 
1881. 

The  project  of  improvement  submitted  in  1828,  and  amended  from 
time  to  time,  as  the  demands  of  commerce  called  for  an  increased  depth 
in  channel,  consists  of  parallel  piers  200  feet  apart,  running  out  from 
the  shore  on  each  side  of  the  mouth  of  the  river  to  a  depth  of  16  feet  in 
the  lake. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  $10,000  for  this  har- 
bor. 

As  the  storms  of  previous  seasons  had  done  considerable  damage  to 
both  piers,  especially  the  east  pier,  proposals  were  invited  for  repair- 
ing same  as  far  as  available  funds  would  permit.  A  contract  was  exe- 
cuted with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated  October  11, 188G; 
for  the  necessary  repairs. 

Work  was  not  commenced  till  November,  1886,  and  had  to  be  sus- 
pended December  11, 1886,  on  account  of  snow  and  ice.  Operations 
were  resumed  May  15, 1887,  and  were  continued  until  the  close  of  July, 
1887,  ^hen  the  work  was  completed  and  appropriation  exhausted. 

The  storms  of  the  past  year  have  done  considerable  damage  to  the 
piers ;  the  east  pier  is  so  badly  deteriorated  as  to  require  renewal  above 
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low-water  surface  for  about  two-thirds  of  its  lengtli.    Both  piers  are 
badly  in  Deed  of  renewal  and  extension. 

The  present  project  provides  for  prolonging  the  west  pier  180  feet, 
and  the  east  pier  120  feet,  and  of  renewing  about  200  lineal  feet  of  su 
perstructure  at  an  estimateacost  of  $45,000.  Of  this  amount  837,O0(i 
has  already  been  appropriated,  but  unexpected  repairs  made  and  to  be 
made  will  make  it  necessary  to  still  provide  about  $30,000  for  ci>mple- 
tion  of  the  project,  all  of  which  can  be  expended  during  the  fiscal  year 
ending  June  30, 1890,  in  prolonging  the  piers  and  renewing  the  soper- 
structure. 

The  total  amount  appropriated  for  this  harbor  to  June  30,  1887,  is  ' 
$220,138.73,  all  of  which  has  been  expended,  and  with  which  a  good  16 
foot  channel  has  been  obtained. 

The  commerce  of  this  harbor  is  increasing,  and  it  is  therefore  impor- 
tant that  the  extension  of  piers  as  proposed  should  be  accomplished  at 
as  early  a  day  as  possible,  to  prevent  a  recurrence  of  the  shoaliog  at  tlie 
entrance  of  harbor. 

The  whole  amount  required  ($30,000)  should  be  appropriated  in  om 
allotment,  and  it  could  be  i>rofitably  exi)ended  during  the  fiscal  year 
ending  June  30,  1890. 

An  abstract  of  contract  is  transmitted  herewith. 

Black  River  is  in  tho  collection  district  of  Cnyaboga,  Ohio.  There  is  a  fixed  white 
light  of  the  fourth  order  at  the  outer  end  of  the  west  pier.  The  nearest  work  of  de- 
fense is  Fort  Wayne,  Mich.,  80  miles  distant. 

No  report  for  the  fiscal  year  ending  June  30, 1888,  of  the  eommerce  erf 
this  harbor  having  been  received  from  the  collector  of  customs,  the 
following  covering  an  earlier  period,  is  submitted  : 

For  the  calendar  year  1867,  the  imports,  consisting  of  iron  ore,  lomber,  limestonf, 
etc.,  amounted  in  value  to  $939,854.  Tho  exports,  consisting  of  coal,  ftmoantod  in 
value  to  1614,695.  Three  hucdred  and  one  vessels,  with  an  aggregate  tonnage  oi 
94,796  tons,  entered,  and  three  hundred  and  forty-two  vessels,  with  an  aggregatr 
tonnage  of  130,662  tons,  cleared  during  the  calendar  year  1SS7. 

Of  the  vessels  entering  or  clearing  during  tho  fiscal  yoar  ending  Jane  30,  1887,  tbt 
largest  cargo  was  2,400  tons  of  iron  ore,  and  the  deepest  draught  was  15^  feet. 

Money  statement. 

July  1, 1887,  aniouut  available $5,496.9^1 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1887 5,498.dC« 

Amount  appropriated  by  act  of  August  11, 1888  .' 10,000.1^ 


{Amount  (estimated)  required  for  completion  of  existing  project 10, 000.  a 
Amount  that  can  bo  profitably  expended  in  fiscalyearenmng  Jnne30, 1890     10, 000.  Oi^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1S(>7. 


Abstract  of  contract  for  improving  harbor  at  Black  R'wer^  OhiOy  in  force  daring  the  jS«c«r 

year  ending  June  30,  1888. 

Contract  with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated  October  11, 1886,  for  repairs 
etc.,  to  piers  at  Black  River  Harbor,  Ohio. 


Material. 


Bate. 


Material. 


White  pine per  M  feot,  B.  M. 

White  oak do.... 

Piles ..  .  per  linear  foot.- 

Braah per  cord.. 

Fillinff  stone...  r do 


I 


131.90 

34.90 

.3ii 

3.00 

5.00 


Riprap per  cord.. 

Splice per  pound.  . 

Screw  and  wrought  bolts do 

Drift-bolts do 


Rat«. 


.01 


.o 


Contract  time  for  completion  extended  to  July  31,  1887. 
Contract  completed  and  closed. 
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KK9. 

IMPROVEMENT  OF  ROCKY  RIVER,  OHIO. 

Bocky  River  rises  in  the  northern  part  of  Ohio,  and  flowing  north 
empties  into  Lake  Erie,  about  5  miles  west  of  Cleveland. 

A  history  of  the  operations  heretofore  carried  on  at  this  place  under 
various  acts  of  Congress  will  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880  and  1881. 

The  violent  storms  of  the  springs  of  1885, 1886, 1887,  and  1888  did 
considerable  damage  to  the  pier  at  this  harbor. 

OPERATIONS  FOR  THE  FISOAL  YEAR. 

Balance  on  hand  at  beginning  of  the  fiscal  year  of  appropriation  un- 
der the  act  of  June  14, 1880,  was  $119.31,  and  no  further  appropriation 
was  made  during  the  fiscal  year.  No  work  was  done  during  the  fiscal 
year  for  want  of  funds. 

The  mouth  of  Rocky  River  is  not  a  port ;  it  has  no  commerce,  and 
any  expenditure  of  funds  Ibr  its  improvement  beyond  necessary  repairs 
to  the  existing  pier  is  not  deemed  advisable. 

The  Cleveland  harbor  of  refuge  is  only  5  miles  distant.  An  appro- 
priation of  $3,000  for  repairs  is  all  that  is  required  at  present.  The 
total  amount  appropriated  for  the  river  mouth  to  present  date  (June 30, 
1888)  is  $39,000,  of  which  sum  $38,880.69  has  been  expended. 

An  examination  of  the  river  made  in  October,  1883,  showed  that  there 
was  a  fair  channel  150  feet  wide,  with  least  depth  of  7  feet  from  lake  to 
head  of  Island  No.  1  inside  the  pier;  all  that  the  commerce  of  the  river 
calls  for. 

The  last  river  and  harbor  bill  (act  of  August  5, 1886)  made  no  ap- 
propriation for  this  harbor;  hence  no  repairs  were  made  during  the  fiscal 
year  ending  June  30, 1888,  and  this  delay  has  increased  the  amount  of 
repairs  now  necessary. 

The  nearest  light-honse  is  at  Cleveland ;  the  nearest  work  of  defense  is  at  Fort 
Wayne,  106  miles  distant. 

Money  statement 

Jnly  1, 1887,  amount  available $119.31 

July  1,  1888,  balance  available 119.31 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1890      4, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1867. 


K  K  ID. 

IMPROVEMENT  OP  CLEVELAND  HARBOR,  OHIO. 

Cleveland,  Ohio,  is  sitnated  at  the  month  of.  the  Cuyahoija  River. 
This  river  rises  in  the  northern  part  of  Ohio,  and  after  a  very  circnitons 
K>ars6  empties  into  Lake  Erie.  A  description  of  the  operations  carried 
m  in  past  years  for  the  improvement  of  this  harbor  will  be  fonnd  in 
^nnaal  Reports  for  1880  and  1881. 

The  original  project  of  improvement,  adopted  in  1825,  when  there  was 
k  deptb  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the  entrancey 
BNa  88 126 
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and  wbicli  project  has  been  amended  from  time  to  time  as  the  demands 
of  commerce  called  for  an  increased  depth  of  water,  provides  for  parallel 
piers  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the  lake.  This 
project  is  completed. 

In  1875,  in  accordance  with  an  act  of  Congress,  a  plan  was  sabmitted 
for  a  harbor  of  refuge  at  this  place. 

This  plan,  which,  after  amendment  by  the  Chief  of  Engineers,  was 
approved  by  the  Secretary  of  War,  provided  for  an'  outer  breakwater 
in  a  depth  of  about  5  fathoms,  connected  at  its  west  end  with  the  main 
shore.  The  entrance  near  the  east  end  was  to  be  protected  by  extend- 
ing the  pier  at  the  mouth  of  the  river. 

This  plan  was  further  amended  by  project  for  an  additional  break- 
water extending  on  the  eaist  side  of  the  opening  between  the  piers. 

The  shore-arm  of  the  west  breakwater  starts  from  a  point  about  700 
feet  west  of  the  extremity  of  the  old  bed  of  the  Cuyahoga  River  and 
runs  out  into  the  lake  in  a  direction  nearly  due  north  a  distance  of 
3,130  feet. 

The  lake-arm,  which  is  about  parallel  with  the  main  shore,  is  4,030 
feet  long,  and  at  a  point  200  feet  from  its  eastern  extremity  a  spur  100 
feet  long  runs  out  at  right  angles,  so  as  to  break  the  force  of  the  heavj 
sea  rolling  along  the  breakwater  during  westerly  and  northwesterlj 
gales.    All  this  portion  was  completed  in  December,  1883. 

The  propoiied  east  breakwater  under  the  latest  plan  begins  at  a  point 
on  the  prolongation  of  the  lake-arm  of  the  west  breakwater  and  500 
feet  from  it;  extends  eastward  on  this  line  about  3,500  feet,  then  in- 
clines towards  the  shore  and  extends  2,000  feet  in  a  depth  of  26  feet  of 
water,  and  having  between  its  eastern  end  and  the  curve  of  14  feel 
depth  of  water  an  entrance  2,300  feet  wide. 

For  the  history  of  this  change  in  plan  for  harbor  of  refuge  see  An- 
nual Reports  of  1884, 1885,  and  1886,  and  House  Ex.  Doc.  No.  189,  Fif- 
tieth Congress,  Urst  session,  copy  herewith,  which  1  request  may  be 
published  with  this  report. 

OPERATIONS  DURING  THE  FISCAL    f£AR. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  nuder  ex- 
isting contracts  for  the  east  breakwater  and  for  parapet  on  west  break- 
water. 

The  act  approved  August  5, 1886,  relating  to  Cleveland  Harbor,  Ohio, 
reads  as  follows : 

Improving  harbor  at  Cleveland,  Ohio,  on  the  last  plan  projected,  $93,750,  of  which 
$30,000  are  to  be  used  in  bnilding  a  parapet  on  too  existing  breakwater,  and  tbt 
$100,000  now  on  band  to  be  available  for  work  on  the  last  plan. 

A  project  for  the  expenditure  of  these  sums  was  submitted  and  con- 
tracts for  the  work  duly  executed. 

Under  contracts  with  Messrs.  L.  P.  and  J.  A.  Smith,  of  Cleveland, 
Ohio,  work  was  carried  on  during  the  entire  season,  they  Itaving  applied 
for  and  obtained  an  extension  of  time  in  which  to  complete  their  con- 
tract of  February  28,  1887,  from  June  1,  1888,  to  September  30,  188& 
The  foundation  for  1,200  linear  feet  of  breakwater  under  their  contract 
of  October  28, 1886,  was  completed  August  15, 1887.  The  total  amount 
of  stone  placed  in  the  foundation  was  4,020  cords,  at  a  cost  of  $22,566^ 

During  the  fiscal  year  under  their  contract  of  February  28, 1887,  for 
construction  of  breakwater,  they  built,  sunk,  filled  with  stone,  and  rip- 
rapped  23  cribs  of  an  average  of  19  courses  in  height.  They  bailt  su- 
perstructure and  parapet  on  12  cribs,  thereby  completing  600  linear  feet 
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of  breakwater,  and  bonded  and  leveled  and  partly  bailt  superstructare 
over  4  other  cribs.    Their  work  was  well  and  expeditiously  done. 

They  will  finish  the  200  linear  feet  of  superstructure  and  complete 
their  contract  to  extent  of  available  funds  by  August  15,  1888. 

Mr.  Charles  W.  Scofleld  completed  the' deli  very  of  iron  under  his  con- 
tract of  January  3, 1887,  in  July,  1887. 

Repairs  to  piers  and  breakwater  were  made  at  various  times  during 
the  year  by  "  hired  labor  and  purchase  in  open  market,''  the  character 
and  small  quantity  of  the  work  to  be  done  making  that  system  more 
economical  and  advantageous  than  the  contract  method. 

For  this  work  about  $650  was  expended  during  the  fiscal  year. 

At  the  close  of  the  fiscal  year  ending  June  30, 1888,  the  piers  were  in 
fair  repair,  and  the  west  breakwater  in  fair  condition  and  withstanding 
well  the  action  of  the  storms. 

Some  slight  repairs  were  needed. to  piers  and  breakwater  which. will 
be  commenced  when  funds  are  available. 

There  was  only  a  15J-foot  channel  between  the  piers  and  to  deep 
water  in  the  lake. 

Dredging  was  badly  needed,  but  under  the  special  wording  of  the 
act  of  1886  it  was  not  deemed  proper  to  apply  any  of  the  funds  to  that 
purpose.  The  city  of  Cleveland  did  some  excavation  to  relieve  the 
channel,  but  not  sufficient  to  restore  full  width  of  channel  to  full  16  feet 
depth. 

The  cost  of  the  proposed  east  breakwater,  3,500  feet  long,  was  esti- 
mated to  be  about  $440,000.  The  estimated  cost  of  the  harbor  of  refuge 
as  originally  projected  and  approved  was  $1,800,000.  The  amount  ex- 
pended up  to  the  present  time,  the  west  breakwater  beiug  couipleted 
as  originally  designed,  is  $933,764.25.  When  the  work  now  recom- 
mended is  constructed  the  total  cost  Of  the  harbor  of  refuge  under  the 
project  now  approved  will  be  about  $1,613,000,  which  is  $187,000  less 
than  the  original  estimate. 

A  Board  of  Engineers  in  1884  further  recommended,  in  order  that  the 
harbor  may  completely  fulfill  the  objects  for  which  it  was  constructed, 
that  a  harbor- master  be  appointed,  and  that  a  strong  seagoing  tug  be 
employed  during  the  season  of  navigation  to  tow  in  and  place  vessels 
which  can  not  be  handled  by  the  river  tugs. 

The  same  Board  of  Engineers  also  recommended  the  construction  of  a 
parapet  about  4  feet  high  and  16  feet  wide  on  the  present  west  break- 
water, to  prevent  the  pouring  over  into  the  harbor  of  the  large  volume 
of  water  thrown  therein  during  heavy  gales,  which,  it  is  asserted,  raises 
the  level  of  the  water  within  the  harbor  to  such  an  extent  as  to  produce 
a  very  strong  current  out  of  it  at  the  entrance. 

The  cost  of  such  a  parapet  would  probably  be  about  $60,000. 

Proposals  for  constructing  this  parapet  wall  were  opened  May  10, 
1887,  and  resulted  in  the  execution  of  a  contract  with  B.  S.  Hortou,  of 
Vermillion,  Ohio,  for  the  construction  of  about  3,500  linear  feet  for  the 
available  sum  of  $30,000.  Work  was  commenced  June  1,  1887,  and 
continued  until  the  close  of  November,  1887,  when  the  contract  was 
completed.  Three  thousand  five  hundred  and  thirty  of  the  7,000  feet 
proposed  by  the  Board  of  Engineers  w«'re  finished  at  an  average  cost 
per  foot  of  $8.35. 

The  original  estimate  for  the  harbor  of  refuge  was  $1,800,000.  About 
♦843,000  has  been  expended  on  the  west  breakwater  and  five-sixths  of 
the  original  plan  completed.  The  east  breakwater  un  ier  the  proposed 
change  of  plan  is  estimated  to  cost  $740,000,  so  that  the  harbor  of 
refuge,  with  an  eastern  breakwater,  can  be  completed  for  about  $187,000 
less  than  the  original  estimate. 
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.  The  amoant  estimated  as  reqaired  for  the  approved  change  in  prefect 
is  $619,000,  which  sum  should  be  appropriated  in  one  allotment,  and 
can  be  ])rofitably  expended  daring  the  fiscal  year  ending  June  30, 1890. 

The  harbor  of  refuge,  as  now  planned,  will,  when  completed,  be  aboat 
2}  miles  long,  and  offers  an  area  of  500  acres  for  anchorage,  the  depth 
in  200  acres  of  which  will  be  from  17  to  29  feet 

The  total  exi)enditure  for  the  fiscal  year  ending  June  30, 1888,  inelad- 
ing  repairs,  contingencies,  etc.,  was  $151,824.07.  The  total  amoant  appro- 
priated to  July  1, 1888,  for  the  harbor  of  refuge  is  $993,750,  all  of  which 
sum,  including  outstanding  indebtedness,  has  been  expended:  aboat 
$36,000  of  the  amount  thus  appropriated  having  been  expended  iu  re- 
pairs to  piers,  dredging,  etc.,  for  Cleveland  Harbor  proper. 

An  abstract  of  contracts  is  transmitted  herewith : 

Cleveland  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  third  order  on  the  shore  and  a  beacon  on  the  outer  end  of  each  pier, 
and  a  beacon  on  the  independent  crib  just  inside  the  east  end  of  the  lake  arm  of  the 
breakwater.    The  nearest  work  of  delense  is  Fort  Wayne,  Mich.,  110  miles  disrant. 

The  amount  of  revenue  collected  durin&|^  the  fiscal  year  ending  June  30, 1H87,  was 
9299,830.60.    No  report  was  received  for  the  fiscal  year  ending  Juue  30, 18^. 

The  imports,  consisting  of  general  merchandise,  iron  ore,  lumber,  coal,  provisions, 
etc.,  amounted  in  value  to  $43,884,336.  The  exports, -consisting  of  general  merchan- 
dise, coal,  iron,  and  oil,  amounted  in  value  to  $'34,988,095  for  the  y^ar  ending  Decem- 
ber 31,  1887,  there  having  been  no  report  submitted  embracing  a  later  date. 

For  the  same  period,  the  year  1887,  twenty-nine  hundred  and  thirty-six  ve8«elf«, 
with  an  aggregate  tonnage  of  1,468,169  tons,  entered  and  twenty-nine  hnndre.l  antJ 
twenty-eight  vessels,  with  an  aggregate  tonnage  of  1,534,147  tons,  cleared. 

During  the  fiscal  year  ending  June  30, 1887,  the  largest  cargo  of  the  Yessels  enter- 
ing or  clearing  was  2,700  tons  of  coal,  and  the  deepest  draught  was  16  feet. 

Money  statement. 

July  1,1887,  amount  available |165,92S^96 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  18«7 149,687.23 

July  1, 1888,  outstanding  liabilities 10,518.26 

July  1,  1888,  amount  covered  by  existing  contracts 5, 717. 49 

165,922.98 
Amountappropriatedbyactof  August  11, 1888 100,000.00 

(Amount  (estimated)  required  for  completion  of  existing  profect 519,250. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  300, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstretotof  oantraots  for  improving  harhor  at  Clevelandf  Ohio,  in  force  during  the  JhotU 

year  ending  June  30, 1888. 

1.  Contract  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  October  28,  1886, 
for  furnishing  and  placing  3,600  cords,  more  or  less,  of  rubble^^tone  for  foundation  for 
east  breakwater. 

Rate  paid,  $4.90  per  cord  (of  128  cubic  feet),  delivered  and  placed.  Contract  ex- 
tended as  to  time  of  completion  to  September  1, 1887.    Contract  completed  ana  closed. 

2.  Contract  with  Charles  W.  Scofield,  of  Cleveland,  Ohio,  dated  January  13,  1887, 
for  furnishing  the  iron  required  iu  the  construction  of  1,216  linear  feet,  more  or  less, 
of  east  breakwater : 


Material 

Bate. 

MateiiaL                           1  Rata 

1 

Tivnt  nin.tAa              perpound.. 

$0.03| 

Boat  spikes perpound.. 

Lir 

1.04 

Iron  angle platee ao    -• 

R  *.  Tir  hoitA       no  ... 

.03J 
.024 
.03 
.03 

Bands  with  hinice  ends each.. 

Bands  with  hinge  and  angle  ends.*,  .do. .. 

Tie-rods da.., 

Tnmbockles do... 

Tlrift.ho1tfl "0   -•• 

S.M 

Button-headed  bolts do.... 

J.U 
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Contract  extended  as  to  time  of  completion  to  July  15,  1887.  Contract  completed 
and  closed.  ^ 

3.  Contract  with  L.  P.  &,  J.  A.  Smith,  of  Cleveland,  Ohio,  dated  Febrnary  SB. 
IW,  for  furnishing  all  the  materials  except  iron,  and  doing  all  th^  work  required  in 
the  construction  or  1,218  linear  feet,  more  or  letts,  of  east  breakwater. 


Material. 

Bate. 

Material. 

Rate. 

Hemloolc per  M  feet.  B.M.. 

White  T>iiM do.... 

$22.00 
28  00 
30.00 

Foandation  and  filling  «toB«,  per  cord. 
Riprap  atone,  per  ton 

$5.50 

1.60 

White  oak do 

Treenails,  per  100 

5.00 

Work  in  progress.    Time  for  completion  of  contract  extonded  to  September  30.  1888 
4.  Contract  with  B.  S.  Uorton,  of  Vermillion,  Ohio,  dated  May  27.  18^,  lor  the 
construction  of  4,000  linear  teet,  more  or  less,  of  parapet  wall  on  west  breakwater. 


Material 

Rate. 

Material. 

Rate. 

White  pine per M  feet,  B.M.. 

WUt^oak  do  ... 

Filiing-etone per  cord.. 

Drift-bolta perponnd.. 

$30  60 

36  00 

6.00 

.034 

Spikee perponnd.. 

Sand  W.bolte do  . 

Removinir  and  replaoins  deeldBg,  per 
100  linear  feet  ... 7. ...... 

10.4 
.044 

50.00 

Contract  eompleterl  and  closed. 


PROPOSED    EXTENSION     OP    THE    EAST    BREAKWATER,    CLEVELAND, 

OHIO. 


Office  op  the  Chief  of  Enchneers, 

United  States  Army, 
Washington^  B,  0.,  February  25, 1888. 

Sir  :  I  have  the  honor  to  return  herewith  the  resolatioa  of  the  House 
of  Bepreseutatives  of  the  United  States,  dated  February  20,  1888,  re- 
qnestinf?  the  Secretary  of  War  "to  transmit  to  this  House,  for  the  use 
of  the  Committee  on  Rivers  and  Harbors,  all  papers,  maps,  tracings,  and 
recommendations  now  on  file  in  the  War  Department  in  relation  to  the 
breakwater  at  Cleveland,  Ohio;  especially  ail  such  papers,  maps,  trac- 
ings, and  recommendations  as  relate  to  the  extension  of  such  breakwater 
easterly,  substantially  on  the  present  line  without  material  deflection 
toward  the  shore,  for  the  whole  length  now  authorized  and  an  addi- 
tional length  of  not  less  than  3,000  feet,"  and  in  reply  thereto  to  sub- 
mit the  inclosed  copy  of  the  report  of  Maj.  L.  0.  Overman,  Corps  of  EJn- 
gineers,  dated  February  21,  instant,  together  with  papers  and  maps  on 
file  in  this  office  in  relation  to  the  proposed  extension  of  the  east  break- 
water at  Cleveland,  Ohio,  for  an  additional  length  of  2,000  feet,  which, 
it  is  believed,  will  furnish  all  required  information  upon  the  subject. 

It  will  be  seen  that  Major  Overman  gives  succinctly  and  clearly  a 
description  of  the  proposed  extension  of  the  east  breakwater  at  Cleve- 
land, Ohio,  together  with  an  estimate  of  its  cost,  stated  at  $300,000. 

8hoald  the  proposed  modification  be  adopted  the  area  of  "anchorage 
space  beyond  the  16-foot  curve  will  be  increased  from  about  75  to  200 
acres,  and  the  shore-arm  is  located  for  its  entire  length  in  water  averag- 
ing 26  feet  in  depth  or  over;  and  the  conformation  of  the  shore-line  is 
8ucli  that  this  shore-arm  can  be  further  extended  2,200  feet  when  re- 
qi]ire4l,  and  still  leave  the  inshore  extremity  in  24  feet  depth  of  water, 
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with  an  openiug  nearly  1,300  feet  between  it  and  the  curve  of  16  foet 
depth.'' 

The  original  estimate  for  the  harbor  of  refuge  at  Cleveland  was  |1«8(K),060. 

The  west  breakwater  completed  in  1883,  including  repairs,  cost  about $813, 000 

To  which  add  the  estimated  cost  for  the  parapet  for  same 60, 000 

873,000 
The  east  breakwater  as  at  present  projected  is  estimated  to  cost 44t,000 

Making  a  total  of I,318,u00 

Amount  appropriated  to  date 993,750 

Estimated  amount  required  to  complete  on  present  plan  \h 319, 2bi) 

Add  to  this  the  amount  required  for  the  proposed  extension  of  the  east 
breakwater 300,000 

The  total  amount  will  be 619,^0 

Which  is  less  than  the  original  estimate  by  the  sum  of 187, 000 

I  concur  fully  in  Major  Overman's  recommendation  that  the  proposed 
extension  be  authorized. 

Very  respectfully,  your  obedient  servant, 

J.  0.  DUAJPTB, 

Hon.  William  0.  Endicott,  ^''^^^  ^^-^  Chief  of  Engineers. 

Secretary  of  War. 


report  op  major  L.  cooper   OVRRaiAN,  CORPS  OP  KNOIMSBRS. 

Washinoton,  D.  C,  February  21,  1888. 

General  :  In  reply  to  your  letter  of  February  20, 1888,  relating  to 
the  proposed  ^'extension  of  the  Cleveland  Breakwater,"  I  have  to  re- 
spectfully submit  the  following: 

The  present  project  for  the  completion  of  the  harbor  of  refuge  at  Cleve- 
land, Ohio,  adopted  ill  1881,  provides  for  an  east  breakwater,  which 
begins  at  a  point  on  the  prolongation  of  the  lake  arm  of  the  west  break- 
water, and  500  feet  from  it ;  extends  eastward  on  the  line  about  1,100 
feet,  then  inclines  towards  the  shore  in  a  depth  of  25  feet  of  water,  and 
extends  2,400  feet,  having  an  entrance  1,200  feet  wide  between  the 
eastern  end  and  the  curve  of  14  feet  depth,    (See  tracing.) 

On  account  of  the  rapidly  increasing  commerce  of  the  lakes,  the  in- 
creased size  and  increased  draught  of  vessels  now  employed  and  now- 
building,  and  to  provide  for  further  enlargement  in  the  future  when  re- 
quired, it  is  proposed  to  modify  the  present  plan  and  thereby  extend 
the  east  breakwater. 

The  reasons  for  this  change  are  fully  represented  in  the  report  of  the 
Cleveland  Board  of  Trade. 

Briefly  described,  it  is  proposed  to  extend  the  lake  arm  of  the  east 
breakwater,  as  at  present  projected,  from  about  1,100  feet  in  length  to 
3,500  feet  in  length,  then  incline  towards  the  shore  on  a  line  parallel 
with  the  present  projected  breakwater,  and  construct  2,000  linear  feet 
of  breakwater,  making  a  total  of  5,500  linear  feet  for  the  east  break- 
water.    (See  tracing.) 

By  this  modification  the  anchorage  space  beyond  the  16-foot  curve  i* 
increased  from  about  75  acres  to  20O  acres,  and  the  shore-arm  is  located 
for  its  entire  length  in  water  averaging  26  feet  in  depth  or  over ;  and  the 
conformation  of  the  shore-line  is  such  that  this  shore  arm  can  bt*  further 
extended  2,200  feet  when  required,  and  still  leave  the  inshore  exiremiij 
in  24  feet  depth  of  water,  with  an  openiug  nearly  1,300  fe<-t  between  it 
and  the  curve  of  16  feet  depth. 
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The  harbor  of  refuge  as  origiDally  projected  wa^  estimated  to  cost 
$1^^,000. 

The  west  breakwater,  completed  in  1883,  together  with  repairs  to  same, 
coBt  in  round  numbers  <^813,000 ;  to  which  add  the  estimated  cost  for  the 
parapet  for  same,  $00,000. 

The  east  breakwater  as  at  present  projected  is  estimated  to  cost 
$  ^0,000,  making  a  total  of  $1,313,000. 

There  has  been  appropriated  to  date  for  the  harbor  of  refuge  $993,750, 
so  that  the  estimated  amount  required  Incomplete  according  to  present 
plan  is  $319,250. 

The  proposed  extension  requires  the  construction  of  about  2,000  lin- 
ear feet  additional  of  breakwater,  in  water  of  an  average  depth  of  28 
feet,  and  will  cost  (at  present  contract  prices)  about  $150  per  linear  foot, 
or  $300,000  for  the  extension,  making  a  total  of  $019,250  to  complete 
on  the  proposed  enlarged  plan. 

The  total  cost  of  the  harbor  of  refuge  would  then  be  $1,013,000,  or 
$187,000  less  than  the  original  estimate. 

If,  then.  Congress  in  1875  deemed  it  advisable  to  commence  a  work  esti- 
mated to  cost  $1,800,000  there  should  be  no  hesitation  in  1888,  when 
the  needs  of  commerce  are  more  than  quadrupled,  to  sanction  a  change 
of  plan  which  materially  enlarges  and  improves  the  harbor  of  refuge 
at  a  cost  of  $187,000  less  than  the  original  estimate. 

Weighed  against  the  interests  to  be  benefited  and  the  large  amount 
of  commerce  to  be  accommodated,  the  amount  required  for  the  exten- 
sion is  very  small. 

I  have,  therefore,  to  earnestly  recommend  thatjthe  proposed  extension 
of  the  east  breakwater  at  Cleveland  Harbor,  Ohio,  be  sanctioned  and 
approved. 

Very  respectfully,  your  obedient  servant, 

L.  CooPEB  Overman, 

Major  of  EngUieers. 

The  Chtep  op  Engineers,  U.  S.  A. 


UriTBR  OF  COMMITTER  OF  BOARD  OF  TRADE  AND  BOARD  OF  INDUSTRIES  OF  CLEVE- 
LAND,  OHIO. 

Cleveland,  Ohio,  February  6,  1888. 
The  oommittee  appointed  by  the  Board  of  Trade  and  Board  of  Industries  of  Cleve- 
Uuid,  Ohio,  respectfully  transmit  herewith  a{>nnted  copy  of  the  report  of  the  commit- 
tee regarding  tne  need  for  an  enlargement  of  the  harbor  of  refuge  at  Cleveland,  Ohio. 
They  respectfully  invite  yonr  careful  attention  to  the  report.,  and  request  the  same 
m%j  be  referred  to  Congress  at  as  early  a  day  as  possible. 
Very  reepectfuUy,  yours, 

.   Amos  Townsend, 
Geo.  W.  Gardner. 
Hon.  William  C.  Endicott, 

Secretary  of  War, 
(Through  Major  Overman,  the  officer  in  immediate  charge.) 


rkport  of  the  special  committee  of  the  board  of  industry  and  improve- 
mxkt  of  cleveland,  ohiq,  rbcommlcndino  a  change  of  plan,  so  as  to  ex- 
tbnd  the  eastern  breakwater  for  harbor  of  refuge  purposes. 

United  States  Enginekr  Office, 

Clevflatuly  OhiOf  January  17, 18S8. 
Dear  Sir:  I  take  pleasnre  in  sending  herewith  tracing  showing  present  plan  of 
east  breakwater,  with  line  recommended  uy  Board  of  Engineers.  1884  ;  line  as  modified 
by  Chief  of  Engineers,  1884;  line  that  Chief  of  Engineers  may  further  modify;  line 
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reoommended  by  yoar  committee  for  extension,  1887.    It  has  been  drawn  so  th^i  it 
can  be  photolitho^raphed  and  copy  made  for  each  copy  of  the  printed  report. 
Hoping  that  this  will  be  satisfactory, 
Very  respectfnlly, 

L.  Cooper  Overhaiv, 
Major  of  E%gim€ 
Gbo.  W.  Gardner,  Esq., 

Chairman  of  Ckmmittee  of  Breakwater  Extension,  City. 


REPORT. 


Tonr  oommitt^ee,  to  whom  was  referred  the  matter  of  extension  of  the  eastern  break- 
water at  Cleveland,  beg  to  report,  aft«r  fall  investigation  and  conference  with  Maj^r 
Overman,  in  charge  of  the  Government  works  iu  this  district,  and  with  those  inter- 
ested in  lake  navigation  and  familiar  with  improvements  of  this  character,  th»i« 
owing  to  the  remarkable  growth  and  rapidly  increasing  magnitude  of  lake  commeroe 
and  the  increased  size  of  vessels  bnilt  for  that  service,  there  is  need  for  greater  pie- 
taction  and  anchorage  space  than  would  be  provided  by  the  breakwater,  if  completed 
under  the  present  plan,  and  that,  if  the  actual  condition  of  things  is  properly  made 
known  bemre  the  work  has  progressed  too  far  on  the  present  plan,  there  should  be 
little  difficulty  in  procuring  such  changes  as  the  necessities  of  the  case  fairly  require. 

The  breakwater  at  Cleveland  was  begun  under  a  plan  submitted  m  1875  for  a  har- 
bor of  refuge  at  this  place.  This  plan  need  not  be  described,  as  under  it,  with  aeme 
modifications,  the  present  west  breakwater  was  built  and  completed  in  1883.  By  tbai 
time  the  business  of  lake  navigation  had  increased  to  such  an  extent,  as  te  make  it 
apparent  that  the  work  would  be  insufficient,  and  accordingly  in  May,  1884,  a  plu 
was  submitted  to  Major  Overman  and  adopted  to  build  an  eastern  arm  or  breakwater, 
extending  in  all  about  3,5(]Q  feet  in  a  broken  line,  with  two  salient  angles,  convex  to- 
ward the  lake,  ending  about  2,600  feet  from  the  shore,  iu  a  depth  of  ^JT)  feet  of  water, 
and  having  between  its  eastern  end  and  the  curve  of  14  feet  depth  of  water  ao 
entrance  1,200  feet  wide. 

According  to  the  computations  of  the  United  States  engineer,  this  eastern  break- 
water would  give  an  increased  area  of  protected  space  liStween  it  and  the  14-foot 
curve  of  about  120  acres  during  northwest  gales,  and  about  70  acres  during  northeast 
gales.  This,  it  was  supposed  at  the  time,  would  atford  ample  protection,  according 
to  the  necessities  of  commerce  existing  at  that  time,  and  considering  also  the  pros- 
pective g^wth  of  the  trade. 

The  necessity  for  enlargement  was  made  apparent  by  the  condition  of  the  lake 
marine,  as  shown  by  the  statistics  of  1883 ;  and  your  committee  have  accordingly  pro> 
cured  the  statistics,  for  the  purpose  of  comparison,  of  the  years  1875,  when  the  break- 
water was  commenced ;  of  1883,  by  which  time  the  enlargement  seemed  to  be  neo- 
essary,  and  of  the  past  season  of  1887,  and  also  of  the  ship- building  now  in  progress, 
although  as  to  the  latter  full  statistics  could  not  be  obtained. 

Since  1884  the  growth  of  lake  commerce  has  been  much  greater  than  could  hare 
been  anticipated  at  that  time.  It  is  at  present  developing  rapidly,  and  will  eon- 
tinue  to  increase  in  volume.  Much  of  this  growth  is  due  to  the  wonderful  develop- 
meat  of  the  Northwest.  The  estimated  increase  of  shipments  of  ore  from  the  iiom 
mines  of  the  Northwest  is  2,000,000  of  tons  over  the  similar  shipments  of  1887,  beiag 
an  estimated  increase  of  nearly  50  per  cent.  The  mention  of  this  single  instaaoe 
will  convey  an  idea  o^  the  probable  future  magnitude  of  the  lake  commerce,  and 
nearly  all  of  this  ore  comes  to  Lake  Erie  ports.  For  the  season  of  1875,  when  the 
original  plan  of  the  breakwater  was  adopted,  the  business  of  this  district  alone  was: 
Clearances  and  entrances,  coastwise,  number  of  vessels,  4,799 ;  tonnage,  l,8»Q.7O0. 
The  business  of  the  district  increased  so  much  that  in  the  season  of  188-1  the  i^nmber 
of  vessels  entering  and  clearing  was  7,509 ;  tonnage,  3/^^27,520  tons.  The  increasei 
therefore,  during  the  eight  years  from  1875  to  188^i,  inclusive,  was  in  number  of  ' 


sels  entering  and  clearing,  2  710,  and  in  tonnage,  1,343,760  tons. 

It  will  be  noticed  that  no  account  is  given  here  of  the  number  of  vessels  which,  hav- 
ing cleared  from  some  district  for  auotner  district  beyond  Clevel»nd,  call  here  in  the 
course  of  their  business  without  being  required  to  either  enter  or  clear  at  this  port. 
No  statistics  showing  the  number  is  at  hand  to  be  given  here,  but  it  is  common  knowl- 
edge that  the  number  of  such  vessels  is  very  large. 

Such  a  growth  of  the  local  business,  and  an  increase  in  through  business  past  this 
district  using  the  harbor  of  refuge  as  the  occasion  required,  which  probably  oerre- 
sponded  very  nearly  with  the  growth  of  local  business,  was  sufficient  to  make  neces- 
sary so  great  an  enlargement  of  our  harbor  of  refuge  as  the  building  of  the  east  bre«k- 
wiiter  contemplated.    Since  the  adoption  of  this  plan  in  1884  the  growth  of  the  T 
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IM88  io  this  district  has  been  mooh  more  rapid  and  extensive,  as  will  be  seen  by  the 
following  statement  of  the  bnsinessof  the  season  of  1887,  when  the  coastwise  entrances 
and  clearances  nambered  8,434 ;  tonnage,  5,061,1^  tons,  an  increase  in  four  yearssin 
nnmber  of  925,  and  in  tonnage  1,833,645  tons.  These  statistics  show  that  the  increase 
in  a  season's  business  in  this  district  alone  during  the  past  fonr  years,  since  the  adop- 
tion of  the  plan  for  building  the  east  breakwater,  exceeds  by  500,000  tons  the  similar 
increase  during  the  eight  years  from  1875  to  1883 ;  and  that  such  increase  alone  of  the 
past  four  years  is  only  50.000  tons  less  than  the  total  tonnage  of  this  district  for  the 
year  1875,  when  the  building  of  the  breakwater  was  commenced. 

Soch  an  increase  in  the  tonnaji^e  indicates  the  larger  size  of  the  vessels  now  engaged 
in  our  lake  business,  as  compared  wi  th  either  1875  or  1883.  This  is  further  illustrated 
by  an  examination  of  the  statistics  of  ship-building.  During  the  six  years,  from  187# 
to  1875,  inclusive,  there  were  built  on  the  lakes  41  steam  ships  over  200  feet  in  length. 
Of  these  the  largest  was  265  feet  in  length,  trhe  next  largest  2.38  feet,  while  the  average 
length  of  the  41  vessels  was  218  feet,  and  the  average  tonnage  about  1,050  tons  each. 
Since  the  adoption  of  Miyor  Overman's  plan  for  an  eastern  breakwater,  in  1884,  and 
inclading  that  year,  there  have  been  built  in  four  years,  and  are  now  i  n  process  of  con- 
struction on  the  lakes,  85  steamers  alone  of  over  1,000  tons.  Two  of  these  steam-ships, 
bnildiog  in  Buffalo,  and  which  will  be  ready  for  service  next  spring,  are  350  feet  each 
in  length,  With  carrying  capacity  of  2,800  tons,  on  a  draught  of  .')5  ^t  6  inches.  Nine 
8t«ei  steamers,  now  building  in  Cleveland,  Are  each  310  f^et  in  length,  with  24^  feet 
depth  of  hold ;  tonnage,  2,800  tons.  Three  others  have  been  receniTy  completed  here, 
respectively  277  feet  in  length,  23  feet  depth,  2,560  tonnage ;  280  feet  in  length,  23  feet 
depth,  2,600  tonnage,  and  302  feet  in  length,  24  feet  depth,  2,650  tonnajre.  There  are  also 
building  here  one  steel  steamer,  290  feet  in  length,  and  one  of  over  '^  feet  in  length. 
And,  in  addition  to  the  above  steel  steamers,  there  have  been  built  the  past  season  and 
are  now  bnUdingat  Cleveland  eighteen  wooden  steamers,  varying  in  length  from  246 
to  310  feet,  with  an  average  leng[th  of  270  feet,  and  average  carrying  capacity  of  2,250 
tons.*  There  have  been  built  this  year  and  are  now  building  in  Detroit  fourteen  ves- 
sels over  1,000  tons,  nine  of  which  are  over  250  feet  in  length  each,  and  one  of  which 
is 275  feet  long,  and  two  286  feet  long.  These  vessels  are  from  22  to  26  feet  depth  of 
hold,  and  their  tonnage  is  from  1,800  to  2,650  tons.  Six  vessels  have  been  built  the 
past  season  in  Bay  City  of  an  average  length  of  280  feet;  and  there  are  now  under 
construction  at  the  same  place  ten  vessels  which  will  average  1,800  tons  each.  Ther» 
are  other  ship-building  ports  on  the  lakes  from  which  yonr  committee  were  nnable  to 
get  full  statistics,  where  considerable  ship-building  has  been  done,  and  is  no>v  being 
done,  notably  Milwaukee,  where  there  are  several  vessels  of  the  largest  size  now  la 
process  of  construction.  These  vessels  referred  to  are  steamers,  bu  i  1 1  at  a  cost  of  from 
1125,000  to  $200,000  each,  and  a  few  are  built  at  a  cost  reaching  $350,000  each.  A 
large  nnmber  of  sail- vessels,  including  lake  barges  of  corresponding  size,  have  been 
built  recently  and  are  now  building. 

Comparatively  little  is  known  by  the  general  public  of  the  great  magnitude  of  the 
lake  commerce.  It  has  assumed  grand  proportions,  and  the  vessels  wo  are  now  put- 
ting afloat  exceed  those  built  in  this  country  for  ordinary  traffic  on  the  ocean.  The 
statistics  show  that,  without  including  the  recent  additions  to  the  lake  fleet  above 
referred  to,  the  total  number  of  vessels  navigating  the  lakes  at  the  close  of  the  seasoa 
of  navigation  of  1886  was  3,405,  being  more  than  the  entire  number  of  vessels  enrolled 
in  the  United  States  custom-houses  tor  navigation  of  the  Pacific  coast  and  the  inland 
riven,  and  nearly  one-sixth  of  the  whole  nnmber  of  vessels  enrolled  in  all  the  custom- 
houses of  the  United  States.  And  the  tonnage  of  this  lake  fleet,  as  shown  by  the 
official  report  of  June  7, 1887,  is  more  than  double  in  extent  the  total  tonnage  en- 
gi^^ed  in  river  and  inland  navigation  in  the  United  States;  exceeds  the  combined 
tonnage  of  the  river  and  inland  navigation  and  the  Pacitic  coast;  is  nearly  one-third 
as  great  as  the  entire  tonnage  of  the  Atlantic  and  Gulf  coasts;  and  is  more  than  one- 
sixth  of  all  the  tonnage  registered  or  enrolled  in  the  United  States. 

A  vast  number  of  men  is  required  to  man  this  immense  fleet  on  the  lakes,  such 
vessels  as  above  described  each  requiring  a  crew  of  from  fifteen  to  twenty  men,  and  it 
is  conoeded  that  no  coast  is  more  dangerous,  and  that  no  navigation  is  more  hazard- 
ous than  that  of  our  northwestern  lakes.  The  propriety  and  necessity  of  affording 
the  best  protection  on  a  dangerous  coast  of  this  valuable  fleet  and  the  men  who  nav- 
igate  it,  and  who  at  best  accept  great  risks  in  their  calling,  requires  no  argument; 
but  statistics  for  the  year  1887  show  that  while  fortunately  there  was  no  large  num- 
ber lost  in  any  one  disast-er,  yet>  204  lives  were  lost  in  the  navigation  of  the  lakes  last 
season,  while  the  total  losses  of  steam  and  sail  vessels  amounted  to  $1,257,250,  and 
the  partial  losses  amounted  to  $701,500,  without  taking  into  account  the  numerous 
minor  mishaps.  Not  only  does  our  local  business  rely  upon  the  protection  afforded 
by  oor  breakwater,  but  the  through  business  on  Lake  Erie  depends  upon  this  harbor 
of  refbge,  and  to  the  entire  lake  commerce  its  value  depends  upon  the  adequacy  of 
the  proteiotion  afforded  by  it,  and  its  accessibility  in  storms.  Statistics  have  been 
l^ven  showing  the  recent  enormous  increaHc  of  the  lake  business  in  this  district  only. 
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Lack  of  space  forbids  oor  going  iupo  a  similar  showing  of  the  increase  at  other  porta, 
such  as  Chicago,  Milwaukee,  Dniuth,  Detroit,  Toledo,  and  fiuffalo,  where  there  ha» 
been  a  proportionate  growth  of  business.  Suffice  It  to  say,  that  the  through  business 
past  Detroit,  up  and  down,  last  year,  the  bulk  of  which  either  came  ioto  or  passed 
the  Cleveland  district,  reached  the  number  of  about  20,000  vessel  passages,  and  thi* 
in  a  season  which  began  later  than  usual,  to  wit,  about  the  1st  of  May. 

It  will  bo  noticed  that  in  dealing  with  the  distance  of  the  breakwater  from  the 
shore  the  oui'veat  14  feet  depth  of  water  has  uniformly  been  mentioned.  Such  a  depth 
of  water  might  be  considered  a  factor  fn  safe  navigation  in  1875,  but  the  increase  in 
the  deprh  of  our  lake  vessels,  and  the  draught  of  water  to  which  they  can  safely  be 
loaded,  has  kept  pace  with  the  increase  in  length  and  tonnage.  There  is  need  of 
greater  depth  of  water  than  14  feet  in  every  channel  of  the  lakes,  and  it  is  believed 
that  in  all  recommendations  made  and  plans  adopted  for  the  improvement  of  channeU 
during  the  past  five  years  a  greater  depth  than  14  feet  has  been  assumed  as  necessary. 
All  the  vessels  mentioned  as  having  beenH[)uilt  in  the  past  fonr  years,  and  now  build- 
ing, can  safely  load  to  a  draught  of  from  16  to  18  feet,  if  assured  sufficient  water,  and 
efforts  are  being  made  throughout  the  lakes  to  increase  the  depth  of  channels  and 
harbors  accordingly.  It  is  to  be  considered  also  that  it  is  in  storms,  when  heavy  seas 
are  prevailing,  that  the  harbor  of  refuge  is  used,  so  that  a  vessel  would  need  for  safety 
in  entering  the  harbor  a  very  considerably  greater  depth  of  water  than  she  might 
herself  be  drawiug,  owing  to  the  rise  and  fall  of  the  vessel  in  the  seaway.  Tonr  com- 
mittee are  unable  to  say  what  width  of  entrance  there  would  be  between  the  carve 
ef  18  feet  depth  of  water  and  the  east  end  of  the  breakwater,  if  completed  under  the 
present  plan,  but  it  wonld  necessarily  be  mnch  less  than  the  1,200  feeC  considered  ad- 
visable in  18d3.  and  which  is  the  width  to  the  curve  of  14  feet  depth  of  water.  We 
call  attention  in  this  connection  to  the  fact  that  the  east  end  of  the  breakwater  would 
itself  be  in  but  25  feet  of  water. 

An  ezaminatioD  of  the  plans  and  surveys,  kindly  afforded  by  Mi^^''  Overman, 
shows  that  if  the  east  arm  of  the  breakwater  could  be  prolonged  in  a  straight  line 
easterly  before  the  line  is  broken  by  a  deflection  southerly,  the  east  end  would  be  in 
deeper  water,  and  a  channel  available  for  vessels  drawing  16  feet  of  water  or  more 
eonld  thus  be  afforded,  of  sufficient  width  becween  the  east  end  and  the  shore,  afford- 
ing another  entrance  at  the  easterly  and  eqnally  as  safe  as  the  main  entrance  to  the 
karbor  of  refuse.  Nothing  limits  the  extension  of  the  breakwater  easterly  but  the 
plan  adopted  in  1884,  which  can  not  be  materially  altered,  as  your  committee  are 
informed,  without  further  legislation  by  Congress.  It  was  supposed  when  the  plan 
•f  1884  was  adopted  that  the  enlargement  of  the  harbor  of  relnge  provided  for  in 
that  plan  was  adequate  for  the  then  necessities  of  commerce,  and  would  be  adequate 
for  years  to  come.  The  development  of  lake  commerce  during  the  last  fonr  years,  ex- 
ceeding the  whole  increase  from  the  time  the  first  breakwater  was  authorized  ontii 
an  enlargement  was  seen  to  be  necessary  in  1884,  proves  that  the  future  growth  of  the 
business  was  not  understood  or  properly  estimated,  even  by  those  most  intereetedia 
its  success.  If  completed  on  the  present  plan,  it  wonld  thereafter  be  practioallif  impo99H!i 
t9  enlarge  the  ireahwater  so  as  to  affonl  the  needed  protection,  but  the  work  on  the 
eastern  breakwater  has  not  yet  so  far  progressed  as  to  interfere  in  any  manner  with 
Uie  proposition  to  extend  it  east  ard  provide  adequate  protection. 

Your  committee  therefore  report : 

(1)  That  there  is  imperative  necessity  for  enlarging  the  breakwater  beyond  the 

g resent  ^lan,  and  that,  if  completed  on  the  present  plan,  the  protected  space  in  the 
arbor  of  refu^^e  will  be  entirely  inadequate  to  the  needs  of  commerce. 

(2)  That  it  is  not,  as  your  committee  is  informed,  within  the  authority  of  the  War 
Department  without  Cons:resaioual  action  to  vary  materially  from  the  present  au- 
thorized plan  for  the  breakwater. 

(3)  That  it  is  necessary,  owing  to  the  fact  that  the  work  is  now  in  progress,  tbat 
any  steps  taken  for  the  alteration  of  the  present  plan  be  taken  promptly. 

And  in  view  of  the  facts  set  out  in  the  foregoing  report,  your  committee  reeom- 
mend : 

(1)  That  the  breakwater  be  extended  easterlv,  substantiaUy  on  the  present  line, 
without  material  deflection  toward  the  shore,  lor  the  whole  length  now  anthoriaciL 
and  an  additional  length  of  not  less  than  2,000  feet,  so  that  the  entire  leni^tb  of  iht 
eastern  arm,  from  the  beginning,  will  be  at  least  5,500  feet.  If  so  extended,  the  nr 
eessity  for  building  a  shore  arm  at  the  easterly  end  may  be  obviated,  and  a  laiige  an- 
nual expense  for  dredging  avoided,  which  would  probably  accrue  if  bnUt  as  the  pw- 
ent  plan  provides. 

(2)  That  the  Government  provide  for  the  appointment  of  a  Government  harbor- 
master, and  a  strong  seagoing  tug,  to  be  employed  during  the  season  of  navigatios 
to  tow  in  and  place  vessels  which  can  not  be  handled  by  the  harbor  tngs. 

(3)  That  this  board  nse  its  influence  to  the  end  that  the  above  recommendattoBa.  it 
•dopted,  be  carried  out. 

(4)  That  this  board  request  Senators  Sherman  and  Payne  and  Congrsssman  Forma 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


APPENDIX    KK REPORT    OP    MAJOR    OVERMAN.  2011 

»1bo  Senators  and  Representatives  of  other  lake  districts  who  are  e<|aally  interested, 
to  consider  the  necessity  for  this  improvement.,  and  to  aid  in  securing  the  neoessarj^ 
legislation  therefor. 

And  your  committee  sabmit  the  accompanying  resolutions  on  this  subject,  passed 
by  the  Lake  Carriers'  Association,  6t*  Buffalo,  an  association  embodying  m  its  mem- 
bership representatives  from  all  the  lake  cities,  and  whose  object  is  '*  to  consider  and 
take  action  upon  all  general  questions  relating  to  the  navigation  and  carrying  business- 
of  the  Great  Lakes; ''  and  also  resolutions  passed  by  the  Cleveland  Vessel  Owners? 
Asaooiation. 

George  W.  Ga^rdnkk. 

Amos  Townsend. 

Harvey  D.  Goulder. 

B.  D.  Babcock. 

Thomas  Axworthy. 

At  a  meeting  of  the  Cleveland  Board  of  Industry  and  Improvement,  held  this  day, 
the  above  report  was  unanimously  adopted,  and  it  was  ordered  that  500  copies  of  tb^ 
same  be  printed,  with  the  necessarv  maps  and  explanations. 

WiLSOX  M.  Day, 

Secretary  pro  tern. 
Cleveland,  Ohio,  January  7,  1888. 


resolutions  or  the  lake  carriers'  association. 

Buffalo,  December  22,  1887, 

At  a  meeting  of  the  board  of  managers  of  the  Lake  Carriers'  Association,  held  at 
Buffalo  this  date,  the  following  resolutions  were  adopted : 

Whereas  certain  improvements  and  additions  to  the  Government  breakwater  at 
Cleveland  are  now  being  made  by  the  United  States :  and 

Whereas  the  recent  large  increase  in  the  size  of  tne  vessels  building  on  the  Great 
Lakes  has  rendered  inadequate  the  construction  of  the  breakwater  o6  the  present 
plan ;  and 

Whereas  the  Cleveland  Board  of  Industry  and  Cleveland  Board  of  Trade  have  sug- 
gested a  change  such  as  to  provide  a  greater  area  of  protected  harbor  space  for  refuge- 
purposes,  with  draught  of  water  suffl;;ient  for  the  largest  vessels : 

JE^aolved,  That  the  board  of  managers  of  the  Lake  Carriers'  Association  consider  it 
very  important  for  the  marine  interests  of  the  Great  Lakes  that  the  refuge  facilities 
at  Cleveland  should  be  ample ;  also, 

Besolved,  That  certified  copies  of  this  resolution  be  sent  to  the  Secretary  of  War,  to- 
the  Unitea  States  engineer  in  charge  of  the  work,  and  to  other  persons  interested. 

Francis  Almy, 

Secretary. 

Mi^.  L.  C.  Overman, 

CT.  S.  Engineer. 


K  K  II. 

IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

Grand  River  rises  in  the  northeastern  part  of  Ohio,  and  after  a  verjr 
ciroailons  course  empties  into  Lake  Erie  at  a  point  about  midway  be- 
tween its  eastern  and  western  extremities. 

A  fnll  description  of  the  operations  carried  on  for  the  improvement 
of  this  harbor  daring  past  years  will  be  foand  in  annnal  reports  of  1880 
and  1881. 

The  project  of  improvement  adopted  in  1825,  when  the  moutli  of  the 
river  was  closed  by  a  sand-bar,  so  bard  and  dry  in  summer  tbat  teams^ 
conld  drive  across,  and  which  project  has  been  amended  from  time  to- 
time  since  that  date  as  the  demands  of  commerce  called  for  an  increased 
depth  of  water,  provides  for  parallel  piers,  200  feet  apart,  running  out 
from  each  side  of  the  entrance  to  a  depth  of  16  feet  in  the  lake. 
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OPERATIONS  DURING  THE  FISOAL  TEAR. 

At  the  close  of  this  fiscal  year  there  was  only  a  15-foot  channel  be- 
tween piers  and  a  14^- foot  channel  through  the  bars  in  lake  at  entranoe 
to  harbor.  Dredging  is  badly  needed,  and  the  increased  commerce  of 
the  harbor  demands  early  relief. 

On  March  8, 1887,  proposals  were  invited  for  furnishing  the  materials 
and  doing  the  work  necessary  for  the  extension  of  the  east  pier  200  linear 
feet.  A  contract  was  executed  March  16, 1887,  with  Keer,  Stang  &  U-ill- 
more,  of  Lorain,  Ohio. 

By  September,  1887,  the  whole  work  was  completed,  and  the  east  pier 
thereby  extended  200  feet,  which  makes  the  two  piers  extend  to  similar 
depth  in  the  lake,  and  it  is  hoped  will  check  the  recurrence  of  the  bar 
at  entrance  to  piers. 

Some  trouble  was  occasioned  by  a  small  bar  forming  this  tvpring  in  lake 
beyond  end  of  piers,  and  dredging  to  the  extent  of  available  foods 
(about  $500)  was  done  to  remedy  it. 

During  the  fiscal  year  the  sum  of  $15,212.31  was  expended.  ITp  to 
the  close  of  the  fiscal  year  the  sum  of  $256,531.68  has  been  appropri- 
ated for  this  harbor,  all  of  which  has  been  expended. 

The  present  project  provides  for  an  extension  of  both  piers,  for  re- 
pairs, and  for  dredging,  so  as  to  obtain  and  maintain  a  good  channel  16 
feet  deep  and  200  feet  wide  from  the  lake  to  the  railroad  docks  near 
mouth  of  river.  The  estimated  cost  is  $93,000,  of  which  sum  $61,750 
has  been  appropriated,  and  the  balance,  $31,250,  can  be  expended  during 
the  fiscal  year  ending  June  30, 1890. 

Extensive  improvements  are  being  made  at  Fairport  Harbor  by  Pitts- 
burgh capitalists.  These  changes  and  improvements,  it  is  expected,  will 
be  continued  during  the  summer  of  1888,  and,  as  expected,  they  have 
increased  and  will  still  further  increase  the  amount  of  business  of  this 
harbor. 

The  extension  of  piers  to  the  extent  provided  by  the  project  shoold 
be  accomplished  as  soon  as  possible  to  check  the  recurrence  of  the  bar 
formation,  and  some  additional  inside  dredging  will  be  necessitated  by 
the  extension  of  the  docks. 

An  abstract  of  contract  is  transmitted  herewith. 

Fairport  Harbor  is  in  the  oollection  distriot  of  Cayahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  third  order  on  shore  and  a  beacon  on  the  east  pier. 

The  amount  of  re  venae  collected  dnring  the  eleven  months  ending  Mav  31,  1888, 
was  $434. 

The  imports,  consisting  of  iron  ore  and  lumber,  amounted  in  yalne  to  $3,560,000, 
and  the  exports,  consisting  of  coal,  coke,  etc.,  amounted  in  value  to  $158,000  daring 
the  eleven  months  ending  May  31,  1888. 

Three  hundred  and  seventy-five  vessels,  with  an  aggregate  tonnage  of  410,000  tons, 
entered,  and  three  hundred  and  twenty-four  vessels,  with  an  a^^regate  tonnage  of 
379,000  tons,  cleared  during  the  eleven  months  ending  May  31, 1^. 

The  largest  cargo  of  vessels  entering  or  olearing  was  2,407  tons,  and  the  deepest 
draught  16^  feet. 

Money  statement 

July  1,  1887,  amount  available $15,040.41 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  Uabilitles 
outstanding  July  1, 1887 15,040.41 

Amount  appropriated  by  act  of  August  11,  1888 10,000.00 

r  Amount  (estimated)  required  for  completion  of  existing  project 21 ,  250. 00 

1  Amount  that  can  be  profitably  expendedin  fiscal  year endmg  June  30,1800  21, 250. 00 
\  Submitted  in  compliance  with  requirements  of  seotions  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 
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Ahttrado/contraetfor  improving  harbor  at  Fairport,  Ohio^  in  force  during  tkefieoal  year 

ending  June  30,  1888. 

iCoDtmot  with  Kerr,  Stang&  OillTDore,  of  Loraio,  Ohio,  dated  Haroh  18,  1837,  for  extension  of  eagtpier 

and  repairs.] 


HateriaL 


Bate. 


MateriaL 


Bate. 


Hembok  per  K  feet  a  K 

White  pine do.. 

White  oak a do.. 

Billing  stone per  cord 

Riprap do.. 


$22.00 

81.00 

80.00 

5.60 

5.60 


Drift-bolts perponnd 

Spike do.. 

aandW.bolts do.. 

Treenails per  100  pounds 

Dredging per  cubic  yard, 


$0.02| 

.04 

.04 

5.00 


Contract  time  for  completion  extended  to  September  30,  1887. 
Contract  completed  and  closed.  t 


KKi2. 


IMPROVEMENT  OP  ASHTABULA  HARBOR,  OHIO. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
a  1826,  at  which  time  there  was  a  depth  of  only  2  feet  of  water  on  the 
bar.  This  project  has  been  modified  from  time  to  time  in  order  to  meet 
the  demands  of  commerce  and  increased  draught  of  vessels  navigating 
the  lake.  It  provided  for  piers  running  out  into  the  lake  to  12  feet 
depth  of  water,  whereas  the  present  design  is  to  carry  them  out  to  16 
feet  depth,  and  to  excavate  channel  through  bar  and  between  piers  to 
secure  17  feet  in  depth. 

Before  operations  were  commenced  rock  was  encountered  at  7  to  9 
feet  below  water-surface,  extending  across  the  channel  in  the  form  of  a 
wide  reef,  which  required  blasting  and  dredging  for  its  removal  in  order 
to  secure  the  present  depth  of  ]5J  to  16  feet.  The  present  project  was 
continaed  during  the  fiscal  year  under  appropriation  of  August  5, 1886, 
and  the  majority  of  funds  expended  in  rock  excavation  from  channel. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

The  act  approved  August  5, 1886,  appropriated  for  this  harbor  the 
sum  of  $30,000.  A  project  was  submitted  for  its  expenditure,  which 
was  approved ;  it  provided  for  repairs  and  excavation. 

In  December,  1886,  proposals  were  invited  lor  the  rock  excavation  to 
the  extent  of  available  funds.  A  contract  was  executed  with  Messrs. 
Garkiu,  Stickuey  &  Oram,  of  East  Saginaw,  Mich.,  dated  January  20, 
1887,  for  doing  the  required  excavation  at  the  rate  of  $2  per  cubic  yard 
for  rock,  an^  90  cents  per  cubic  yard  for  sand,  gravel,  etc.  This  work 
was  not  commenced  until  June,  1887,  as  the  contractors  determined  to 
dr^ge  the  shale  rock  in  place  as  well  as  the  loose  material.  A  power- 
ful dredge  was  built  expressly  for  the  work,  and  with  it  operations  were 
begun  June  6, 1887,  and  continued  until  funds  were  exhausted.  Good 
success  was  experienced  in  dredging  the  shale  rock. 

The  contractors  applied  for  and  obtained  an  extension  of  time  in 
which  to  do  the  work,  and  as  expected  they  removed  all  the  material 
that  the  available  funds  ($21,000)  would  pay  for  by  the  end  of  Septem- 
ber, 1887. 

Aboat  12,731  cubic  yards  (scow  measurement)  of  ledge-rock,  shale,  loose 
rook,  stones,  gravel,  etc.,  were  dredged  and  removed  under  the  contract 
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A  good  17^-foot  cbaanel  was  made  throagh  rock-bar  in  lake,  beyond 
•end  of  piers,  160  feet  iu  width  and  aboat  350  feet  in  length.  A  ^^ood 
IGJ-foot  channel  was  made,  50  feet  in  width,  between  the  piers  ia  the 
rock  bottom  and  for  full  length  of  piers. 

The  payments  made  under  the  contract  with  Carkin,  Stickney  & 
Oram  exhausted  the  appropriation  of  August  5, 1886,  and  left  no  means 
of  doing  some  necessary  dredging  called  for  in  spring  of  1888. 

Under  the  revised  estimate  the  sum  of  $50,250  is  required  to  complete 
the  existing  project,  all  of  which  amount  can  be  profitably  expended] 
during  the  fiscal  year  ending  June  30, 1890. 

The  piers  should  be  extended  as  soon  as  possible,  to  check  the  recur- 
rence of  the  bar  forming  at  end  of  pier. 

The  rock  excavation  should  also  be  completed  as  early  as  possible,  to 
tnake  the  full- width  channel  available.    • 

Dredging  for  the  temporary  relief  of  this  harbor  is  almost  aanoallj 
needed,  as  the  harbor  is  much  frequented  by  the  largest  class  of  vessels. 
After  these  improvements  have  been  accomplished  the  removal  of  the 
piers  can  be  attended  to. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the  fiscal 
year  ending  June  30,  1888,  is  $402,401.21,  all  of  which  has  been  ex* 
pended. 

An  abstract  of  contract  is  transmitted  herewith. 

Ashtabula  Harbor  is  in  the  collection  district  of  Cnyahoga,  Ohio.  There  is  a  fixed 
white  light  of  the  6fth  order,  varied  by  flashes,  on  the  west  pier.  Fort  Porter,  N.  Y., 
120  miles  distant,  is  the  nearest  work  of  defense. 

For  the  eleven  months  ending  May  31,  1888,  the  amoant  of  revenae  collected  wu 
1277.80. 

The  imports,  consisting  of  iron  ore,  lumber,  and  limestone,  amounted  in  valae  !• 
^,272,560 ;  the  exports,  consisting  of  coal  and  coke,  amounted  in  value  to  91,526,67u ; 
for  the  eleven  months  ending  May  30, 1888. 

Nine  hundred  and  five  vessels,  with  an  aggregate  tonnage  of  746,6*25  tons^  entefed, 
and  051  vessels,  with  an  aggregate  tonnage  of  783,750  tons,  cleared,  daring  theedeTco 
months  ending  May  31, 1^^. 

Of  vessels  enteriug  or  clearing,  the  largest  cargo  was  2,460  tons  of  iron  ore,  and  tke 
•deepest  draught  was  16^  feet. 

Money  statement 

July  1, 1887,  amount  available 919f057.5f 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1887 19. 057.  St 

Amount  appropriated  by  act  of  August  11, 1888 25,OO0.0< 

{Amount  (esti  mated)  required  for  completion  of  existing  project -^  250. 9i 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1890  ^250.i( 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18G7. 


Ah$traot  of  contraot  for  improving  harbor  at  Aahtahi^la,  Ohio,  in  farce  durimg  the  JU^ 

year  ending  June  30,  1888. 

Contract  with  Carkin,  Stickney  6c  Cram,  of  East  Saginaw,  Mich.,  dated  JaoaM 
20,  1887,  for  rock  excavation  and  dredging. 

Rate  paid :  For  solid  rock  excavation,  \i  per  cubic  yard,  place  measurement ;  ft 
loose  rock,  stones  and  gravel,  $2  per  cubic  yard,  scow  measurement ;  for  sand 
mud,  90  cents  per  cubic  yard,  scow  measurement. 

Contract  time  for  completion  extended  to  September  30,  1887. 

Contract  completed  and  closed,  and  final  payment  made  March  94,  1888. 
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K  K  13. 
IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

The  project  of  the  improvement  of  this  harbor  was  adopted  in  1829, 
and  the  bar  at  the  mouth  of  Couneaut  Creek  was  dry  at  low  stages  of 
water  when  the  original  improvements  were  commenced. 

Operations  were  carried  on  daring  the  years  1829  to  1832,  and  fi:om 
1836  to  1838,  inclusive,  which  comprised  the  construction  of  piers  126 
feet  apart  running  out  from  shore  to  a  depth  of  12  feet  of  water  in  the 
lake,  and  dredging.  The  design  was  to  afford  a  depth  of  12  feet  of 
water  through  the  bar  and  into  Oonneaut  Greek,  the  harbor  of  Conneaut. 

V^orks  of  improvement  have  progressed  with  more  or  less  interrup- 
tions and  suspensions,  no  work  having  been  done  from  18,'{2  to  1836, 
from  1839  to  1844,  from  1845  to  1852,  and  from  1852  to  1866.  No  work 
has  been  done  during  t*ie  last  six  fiscal  years  ending  June30,  1888,  and 
none  is  contemplated  this  season,  as  there  are  no  funds  available. 

It  was  recommended  in  1880  that  improvements  should  be  made  at 
this  harbor  as  follows : 

Reaewing  800  f eefc  of  old  east  pier,  at  $30  per  foot $24,000 

Rebailding  790  feet  of  saperstracture,  west  pier,  at  $10  per  foot 7, 900 

Contingencies,  10  percent 3,190 

Total 35,090 

But  as  no  appropriations  for  carrying  out  these  repairs  and  renewals 
have  been  made,  the  piers,  etc.,  have  been  almost  entirely  destroyed, 
and  it  will  require  an  expenditure  of  at  least  $50,000  to' restore  this 
harbor  to  the  condition  proposed  in  1880,  when  the  foregoing  estimate 
was  made;  and  a  still  larger  sum  will  be  needed  to  put  this  harbor  in 
condition  to  meet  the  present  requirements  of  the  lake  vessels  if  the 
harbor  is  used  by  such. 

Unless  the  facilities  for  transportation  by  land  to  and  from  this  har- 
bor should  be  materially  augmented,  any  outlay  for  the  improvement 
of  the  harbor  is  injudicious.  Considerable  sums  have  heretofore  been 
expended  in  preserving  the  harbor  and  its  improvements,  without 
drawing  private  or  incorporate  enterprise  in  its  direction  ;  therefore, 
the  harbor  has  heretofore  been  regarded  by  citizens  and  corporations 
as  of  questionable  advantage  as  a  commercial  outlet  to  and  from  the 
lake. 

Preparations  are  in  progress  by  the  Shenango  and  Allegheny  Bail- 
road  Company  for  extending  their  line  of  road  to  Gonneapt  for  a  lake 
terminus.  With  a  line  of  railroad  from  the  coal  regions  of  Pennsylva- 
nia, this  harbor  will  doubtless  be  much  frequented  by  lake  vessels  of 
the  larger  class  and  render  extensive  improvements  necessary.  The 
width  between  piers  will  have  to  be  increased,  thereby  requiring  the 
removal  of  what  now  remains  of  the  old  east  pier  and  the  construction 
of  a  new  pier  about  50  feet  to  the  eastward.  The  west  pier  will  need 
extensive  repair  and  renewal,  and  considerable  dredging  will  be  re- 
quired; all  of  which  it  is  approximately  estimated  will  cost  about 
$90,000. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  was  $112,629.39,  all  of  which  has  been  expended. 

The  estimated  cost  in  1880  for  completing  the  existing  project  was 
$35,090,  which  is  now  increased  to  $50,000,  on  account  of  the  deteriora- 
tion in  eight  years,  and  further  increased  to  $90,000  if  the  harbor  is  re- 
constructed to  meet  the  present  requirements  of  the  lake  vessels ; 
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which  latter  amount  coald  be  expended  daring  the  fiscal  year  ending 
June  30, 1890,  in  accordance  with  the  estimate  as  amended. 

As  the  last  river  and  harbor  bill,  approved  August  5, 1846,  made  no 
appropriation  of  funds  for  this  harbor,  no  work  was  practicable,  and  the 
piers  and  revetment  have  further  deteriorated.  The  piers  are  in  very 
bad  condition,  breaches  having  been  made  in  both,  so  that  the  stream 
now  finds  an  outlet  through  the  east  pier,  causing  a  bar,  dry  at  low 
water,  near  entrance  at  end  of  piers. 

IJnless  some  considerable  expenditure  is  soon  made  for  the  repair  of 
the  piers  they  will  be  entirely  wrecked  and  the  harbor  destroyed. 

Conneaat  is  in  the  collection  district  of  Cuyahoga,  Ohio.  There  was  a  fixed  white 
light  of  the  sixth  order  at  the  end  of  the  west  pier ;  this  light  has  been  moved  npon 
to  the  bank  on  acconnt  of  the  dilapidated  condition  of  the  pier.  Fort  Porter,  M.  Y., 
105  miles  distant,  is  the  nearest  work  of  defense. 

The  amount  of  revenae  collected  daring  the  eleven  months  ending  May  SI,  1885, 
was  $15.95. 

Durins  the  eleven  months  ending  May  31,  1885,  the  valne  of  the  imports  was  $80, 
and  of  the  exports  fl^*  Ten  vessels,  with  an  agp^gate  tonnage  of  36  tons,  enterad, 
and  twelve  vessels,  with  an  aggregate  tonnage  ot  395  tons,  cleared  daring  the  eLoven 
months  ending  May  31,  1885. 

The  deepest  draught  of  vessels  entering  or  clearing  was  6i  feet. 

There  have  been  no  commercial  reports  for  the  nscal  years  1886^  1887,  and  1888. 
The  ex-deputy  collector  reports  that  the  collector's  office  was  abohshed  Aagost  10, 
1885. 

Money  statement 

(Amount  (estimated)  required  for  completion  of  existing  project $35, 090 
Amount  that  can  be  prodtably  expended  in  fiscal  year  ending  June  30, 1890    35, 090 
Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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IMPROVEMENT  OF  THE  HARBORS  OF  ERIE,  PENNSYLVANIA,  AND  DUN- 
KIRK, BUFFALO,  WILSON,  OLCOTT,  AND  OAK  ORCHARD,  NEW  YORK, 
AND  OF  NIAGARA  RIVER,  NEW  YORK. 


REPORT^OF  CAPTAIN  FREDERICK  A,  MAHAN,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1868, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


5.  Wilson  Harbor,  New  York. 

6.  Olcott  Harbor,  New  York, 

7.  Oak  Orchard  Harbor,  New  York. 


1.  Erie  Harbor,  Pennsylvania. 

2.  Dunkirk  Harbor,  New  York. 

3.  Buffalo  Harbor,  New  York. 

4.  Niagara  River,  New  York. 

EXAMINAION  AND  SURVEY. 

8.  Tonawanda  Harbor  and  Niagara  River,  New  York,  between  Black  Rock  and  Ton- 
awanda,  with  a  view  to  a  IG-foot  channel. 


United  States  Engineer  Office, 

Buffalo,  y.  Y.yJuly  1, 1888. 
Sir:  I  have  the  honor  to  forward  herewith  my  annaal  reports  of 
works  of  river  and  harbor  improvements  in  my  charge  during  the  year 
ending  Jnoe  30, 1888. 

Yery  respectfully,  your  obedient  servant, 

F.  A.  Mahan, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


LL  I. 

improvement  of  ERIE  HARBOR,  PENNSYLVANIA. 

Ofr;ec^.— The  object  t)f  this  improvement  is  twofold  : 

1.  To  protect  the  harbor  from  the  severe  winds  that  sometimes  come 
from  the  east  and  northeast. 

2.  To  obtain  and  maintain  a  channel  between  the  harbor  and  the  open 
lake  16  feet  deep  and  of  navigable  width. 

Project. — The  project  as  originally  prepared  in  1823  and  approved  in 
1824  provided  for  closing  all  the  eastern  end  of  the  harbor  by  means  of 
a  breakwater  on  which  shonld  be  left  an  opening  200  feet  wide,  and  for 
extending  to  deep  water  in  the  lake  two  parallel  piers,  one  on  either  side 
of  this  opening. 

^This  project  is  substantially  in  force  at  the  present  time,  except  that 
the  piers  are  350  feet  apart. 

2017 
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Present  works. — The  pr.e8ent  works  consist  of  (1)  a  breakwater,  lying 
uorth  and  south,  from  the  main  shore  to  the  south  side  of  the  entrance 
to  the  harbor ;  (2)  of  a  pier  on  the  south  side  of  the  entrance  channel 
nearly  east  and  west  in  position ;  (3)  of  a  pier  on  the  north  side  of  the 
channel,  parallel  with  and  350  feet  distant  from  the  one  before  men 
tioned;  (4)  of  a  breakwater  running  north  from  the  north  pier  to  the 
shore  of  the  peninsula.  These  works  are  known  as  the  south  break- 
water, the  south  pier,  the  north  pier,  and  the  north  breakwater. 

The  extensions  ana  lengths  of  the  piers  and  breakwaters  at  varioiu 
times  are  given  in  the  following  table: 


Extension  and  lengths  of  the  breakwaters  and  piers. 

Sooth 
breakwater. 

South  pier. 

North  pier. 

North 
breakwater. 

Channel. 

A 

1 

1 

1 
1 

& 

i 
1 

M 

1 

1 

i 

1 

Remarks. 

1819 

Fe4t 

Fe$t. 

FmL 



Feet 

Feet 

FseL 

P^ 

Feet 

FeeL 

Feet. 
6 

1824 



1825 

900 
890 

900 
1,290 

1826 

420 

■* 

5 

Depth  increas«4  from  2  to  S. 

1827 

810 

1828 

890 

7 

0 
12 

1829 

200 

inardepthffiTenaali. 

1830 

1833 

1.234 

1844 

2,530 

780 

498 

1.240 
1,788 

2,900 

18  feet  deep  between  plen 

bars  at  either  end. 
87,222  cnbic  yards  sand  rf> 

1W7 

200 

14 

1868 

100 
200 
200 

13 
14 

14 

moTod  in  onter  bar. 

27,000  oubio  raids  ssod  m 
moved  from  Inner  bar. 

41,381  cnbic  vards  sand  re- 
moved from  inuer  bar. 

27,606  cnbio  yards  sand  ir 
moved  from  inner  bsr,  tiri 
i  5, 466  cnbic  yards  fron  wxtr 
bar. 

8,777  cnbic  vards  sand  frov 

1869 

1870 

1871 

1872 

1 

1 

outer.  40. 617  cnbic  yards  sssd 

from  inner  bar. 
3,522  cnbic  yards  sand  ttm  a 

nerbar. 
10,000  cubic  yards  sanifroa 

inner  bar. 
53, 000  cubic  yards  tnm  botk 

20,000  cubic  yards  fnwtoatw 

16,200  cnbio  yards  sani  tnm 

onter  bar. 
19,148  cubic  yards  sand  tnm 

1874 

1875 

1876 

12 

1877 

1878 

1879 

200 
850 

350 
800 

15 
16 

onter  bar. 
27.837  cubic  vards  sand  tnm 

1880 

1 

outer  bar. 
102  703  AiiliiA    VBi^   mni.  re 

1881 

160 
242 

1.898 
2,140 

moved  from'^outer  bir;  !• 
snags  remored. 
16  ; 

1882 

423 

1,203 

16     25u  500   cnbir    xmtAm  ckr  ui 

1888 

850 

sand. 
18.000  cnbic  yards  sand. 

1884 

1 ! 

800 
800 

17 

1887 

1 ; 

16     36  886  cnbio  v«rds  ssad  hm 

1888 

1,220 

!l970 

both  bars.  * 

1 

NoTK.— In  the  columns  of  width  and  depth  of  channel,  where  the  figures  are  not  uBderUBSdttV 
refer  to  the  entire  channel  fh>m  deep  water  in  the  lake  to  deep  water  in  the  bay.  Where  ones  aai^ 
lined  thev  refer  to  the  channel  through  the  onter  l>ar  only.  Where  twice  underlined  they  reCor  ts  tit 
channel  through  the  inner  bar  only. 
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It  will  be  remarked  that  the  length  of  the  north  pier  in  1888  is  170 
feet  less  than  given  in  1882.  This  is  probably  owing  to  the  fact  that 
the  reported  extensions  may  have  been  in  some  cases  renewals  of  work 
carried  away  or  overturned  by  storms.  Several  such  accidents  are  re- 
ported. 

DAMAGES  AND  REPAIRS. 

South  breakwater. — Dluch  damaged  by  winter  gales  in  1827.  Length 
*of  600  feet  raised  4  feet,  1828.  Length  of  180  feet  rebuilt  at  junction 
with  shore,  1837.  Gale  in  November,  1837,  makes  a  breach  around  shore 
end ;  closed  183S  by  extending  breakwater  300  feet.  Length  of  150 
feet  repaired,  1839.  Eepaired,  except  breach  280  feet  long  near  shore, 
1845.  Eepaired,  1846.  Thoroughly  repaired,  1870.  Repaired,  1882. 
Four  breaches,  in  all  350  linear  feet,  made  during  winter  of  1886-'87  and 
rebuilt,  1888.    Thorough  repairs,  1882. 

South  jiier.— Settled,  1827-'28 ;  raised  and  refilled,  1829.  Breached  at 
junction  with  south  breakwater,  1830.  Breach  closed,  1834-'35.  Re- 
paired and  deck  plank  replaced  with  flagging.  Minor  repairs,  1838. 
Thoroughly  repaired  1845,  except  130  feet.  Repaired,  1846.  Thoroughly 
repaired,  1854.  Length  of  40  feet  rebuilt,  1869.  Thoroughly  repaired, 
1871.    Extensive  repairs,  1875.    Thorough  repairs,  1888. 

North  pier. — Repairs  at  various  times  to  1834.  Minor  repairs,  1838. 
Repairs,  1843.  Nearly  repaired,  1844.  Repaired,  1846.  Seven  hundred 
feet  saperstruct ure  rebuilt  and  thorough  repairs,  1853.  Gale  of  October, 
1867,  overturus300  feet  of  new  work.  Repaired  and  strengthened,  1868. 
Length  of  70  feet  rebuilt,  1869.  Thorough  repairs,  1871.  Extensive  re- 
pairs, 1874-75.  Length  of  300  feet  rebuilt  and  protected  with  piles  on 
channel  side,  1877.  Length  of  389  feet  rebuilt,  1878.  Three  hundred 
feetdamaged  by  heavy  gale,  1878.  Minor  repairs,  1880.  End  cut  down 
.  3  feet  below  water  by  vessel.  Three  hundred  and  eighty  linear  feet 
strengthened  by  piles  on  channel  face,  1882.  Forty  feet  at  outer  end 
undermined,  1881-'82.    Repairs  completed,  1883.    Minor  repairs,  1888. 

North  breakwater. — Repairs  in  1831.  Breach  made  around  shore-end, 
1832.  Closed,  1833.  Minor  repairs,  1838.  Wholly  repaired,  1844. 
Repaired,  1846. 

In  addition  to  the  above  various  repairs  were  made  without  anything 
to  show  where,  except  that  they  were  on  *' piers  and  breakwaters.'' 

Besides  the  piers  and  breakwaters  at  the  mouth  of  the  harbor  there 
are  the  ruined  remains  of  various  shore  protections  and  catch-sand  jet- 
ties that  have  been  built  from  time  to  time.  !N*one  of  these  structures 
iasts  long. 

The  piers  and  breakwaters  are  all  in  good  condition. 

THE  CHANNEL. 

It  is  hard  to  find  out  the  original  condition  of  the  channel  entrance. 
TOie  survey  of  1819  reports  a  bar  across  the  mouth  of  the  harbor  with  6 
feet  of  water  on  it.  In  1828,  after  the  piers  had  been  prolonged  to  the 
bar,  it  is  reported  as  having  been  narrowed  from  900  to  200  feet,  and 
the  **  depth  increased  from  2  to  5  feet."  In  1829  the  first  project  is  re- 
ported as  completed,  the  channel  being  deepened  from  '4ts  original 
<lepth  of  1.6  feet  to  7.5  to  15  feet."  In  1830  it  is  reported  9  feetdeep ;  1^ 
feet  in  1833  and  1834.  Between  1840  and  1842  it  is  reported  as  shoal- 
ing. In  1844  it  is  18  feet  deep  between  the  piers,  with  the  bars  outside 
and  inside;  depth  on  them  not  given.  In  1845  a  channel  was  dug 
through  the  bars  150  wide  and  10  feet  deep.    Entrance  shoaled  between 
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1846  and  1852.  lu  1855  a  Board  of  Engiueers  recouiiueuded  widening 
the  channel  to  500  feet.  In  1857  the  channel  had  filled  up  so  that 
*'  17,000  cubic  yards  of  sand  will  have  to  be  removed  from  the  inner 
bar  and  10,000  cubic  yards  from  the  outer  bar,  to  let  vessels  come  draw- 
ing 9  feet."  No  woric  having  been  done  the  outer  bar  had  shoaled  very 
much  in  1804,  but  dei)th  of  water  is  not  stated.  In  1867  the  channel  \» 
reported  200  feet  wide  and  14  deep  through  outer  bar.  In  1868  it  is 
100  feel  wide  and  13  feet  deep,  and  in  1809  200  feet  wide  and  14  deep 
through  inner  bar.  In  1870  it  keeps  same  width  and  depth  through 
both  bars.  In  1876  it  is  reported  12  feet  deep.  In  1879,  200  feet  wide 
and  15  to  16  feet  deep.  In  1880,  350  feet  wide  and  18  deep.  In  1882 
the  channel  is  16  feet  deep,  300  feet  wide  through  outer  bar  aud  350 
feet  through  inner  bar.  In  1884  the  channel  is  reported  300  feet  wide 
and  17  feet  deep.  In  1887  it  is  350  feet  wide  and  16  feet  deep  over  inner 
bar  and  19.5  to  20  feet  over  outer  bar.  June  30, 1888,  the  channel  is 
350  feet  wide,  19  feet  deep  on  outer  bar  and  16  feet  deep  on  inner  bar. 
Since  1867  the  following  amounts  of  dredging  have  been  reported. 

Cubic  juAm. 

From  the  outer  bar ^ 97,666 

From  the  inner  bar 150,077 

From  both  bars,  amount  from  each  not  given !iK^,631 

THE  PENINSULA. 

The  various  structures  put  up  for  the  protection  and  defense  of  the 
shore-linex)f  the  peninsula  have  almost  entirely  disappeared.  Here  and 
there  are  scattered  a  few  ruined  piles.  The  structures  themselves  have 
no  longer  an  existence. 

The  changes  that  have  taken  place  here  are  of  great  importance.  It 
may  be  well  to  look  back  at  what  has  been  done. 

During  the  fall  and  winter  of  1828-'29  a  breach  occurred  at  the  neck. 
Its  location  and  extent  are  not  stated.  All  the  appropriation  was  speni 
in  closing  it.  In  1832-'33  another  breach  was  made.  Nothing  seems 
to  have  been  done  to  close  it,  and  in  1835  it  is  reported  as  nearly  a  mile 
wide.  Lieutenant  Brown  proposed  to  partly  close  the  breach  and  to 
make  a  western  entrance  400  feet  wide  to  the  bay.  In  1836  a  crib  break- 
water was  built  420  feet  long,  strengthened  with  piles  and  filled  with 
stone,  to  close  the  breach.  This  was  extended  in  1837  to  a  toial  length 
of  2,320  feet,  or  one-third  the  length  of  the  breach,  lu  1838  there  was 
built  a  leugth  of  570  feet  of  crib-work  north  of  the  proposed  entrauce 
and  4()5  feet  south  thereof.  In  1839,  300  feet  north  and  690  feet  south 
were  built.  Up  to  this  time  there  had  been  put  in  a  total  length  of  4,2G0 
feet  of  crib- work.  On  account  of  no  appropriations  having  been  made 
no  work  was  done  until  1844,  when  it  was  reported  that  part  of  tbe 
crib  at  the  west  end  of  the  breach  was  destroyed,  aud  that  the  breach 
was  uarrowed  to  3,000  feet,  with  a  depth  of  5  to  6  feet.  In  1852  the 
breach  is  reported  as  still  existing  and  the  cribs  almost  destroyed.  Id 
1853  the  shore  of  the  neck  was  revetted  with  brush  and  stone  with 
satisfactory  results.  This  mode  of  closing  the  breach  was  continued  in 
1854-'55,--'56.  No  further  mention  of  this  breach  is  made  until  1864, 
when  it  is  reported  as  closed.  During  the  ye^fcr  ending  June  30, 1872, 
there  were  planted  along  the  neck  50,0UQ^oung  trees  and  slips.  In  187*1 
the  experiment  uas  declared  a  failure.  A  gale  jn  ^sovember,  1873, 
made  a  new  breach.  This  was  closed  in  1874-'75  by  a  pile  aud  plank 
fence  strengthened  with  stone.  During  1876  the  same  constrnctioo 
was  eoiitiiiued  Jis  a  protection  with  excellent  results.     On  June  30, 
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1877,  this  protection  is  reported  as  6,547  feet  long.  In  1880  the  beach 
of  the  neck  is  reported  as  much  damaged.  A  contract  was  made  to  re- 
pair the  fence.  In  1881  these  repairs  were  made  and  8  jetties  200  feet 
4ipart  were  added  to  catch  the  sand  and  build  out  the  beach,^  2,000  linear 
feet  of  brush  and  stone  shore  protection  was  renewed.  During  this 
year  the  fences  were  much  damaged  by  gales.  Protection  much  dam- 
aged daring  winter,  1881-'82.  Eepairs  made  by  close  piling  during 
1883.  iN'othing  done  since.  In  November,  1886,  the  shore-protection 
end  jetties  were  a  lot  of  wrecks. 

During  the  autumn  of  1887  and  the  early  winter  following  much  dam- 
age was  done  to  the  lake  shore  of  the  peninsula,  at  one  point  the  en- 
croachment of  the  water  being  as  much  as  200  feet.  On  May  29, 1888, 
advertisements  were  published  asking  for  bids  to  build  a  protection. 
•6,000  feet  long.    Bids  will  be  opened  on  July  2. 

CATCH-SAND  JETTY. 

A  jetty  was  built  3,000  feet  north  of  the  north  pier,  for  the  purpose 
of  arresting  the  movement  of  sand,  during  the  summer  of  1883.  On 
August  28, 1883,  it  was  770  feet  long.  On  August  29,  420  feet  at  the 
outer  end  was  destroyed  by  a  storm.  This  was  rebuilt.  November  12 
and  13, 1883,  saw  280  feet  wrecked.    Nothing  has  been  done  since. 

REPORT  OF  OPERATIONS. 

The  operations  of  the  past  year  have  consisted  of  a  thorough  over- 
hauling of  the  piers  and  breakwaters  and  of  a  survey  of  the  penin- 
snla. 

The  severe  gales  of  the  fall  and  winter  of  1886-^87  had  done  much 
<1anla<;e,  especially  to  the  south  breakwater,  which  was  breached  at  four 
p3int8.  These  breaches  were  all  closed  up  by  rebuilding  the  break- 
water at  these  points,  replacing  cribs  where  necessary,  and  renewing 
sai>erstructure.    The  breaches  were  located  as  follows: 

Feet. 

No.  1,  fromstatioQ   0+30  to  station    lH-30 100 

No.  2,  from  station    4-f 27  to  station   4-f82 .55 

No.  3,  from  station   5-{-95  to  station    T-j-OO 105 

No.  4,  from  station  14-j- 10  to  station  15-|-00 90 

Distances  are  estimated  southwardly  from  the  intersection  of  the  north 
face  of  the  south  pier  with  the  west  face  of  the  south  breakwater. 

In  addition  to  these  breaches  extensive  repairs  were  made  to  the  south 
breakwater  and  to  the  south  pier  and  a  few  planks  renewed  on  the  north 
pier. 

The  survey  of  Erie  Harbor  ordered  by  letter  from  the  Chief  of  Efigi- 
ueers,  dated  November  26, 1887,  was  at  once  put  into  execution.  Owing 
to  the  excessively  cold  weather  and  the  heavy  ice  of  the  past  winter 
full  operations  could  not  be  begun  until  April  23, 1888.  After  that 
time  they  were  pushed  hard.  The  field  work  was  finished  on  June  16, 
1888,  and  the  party  discharged. 

The  cost  of  the  repairs  to  the  breakwaters  and  piers  was : 

Mat<;rials: 

Timber $1,346.68 

Iron 125.89 

Stx)ne 715.16 

Total  materials $2,187.73 

^applies.... 6.05 


Digitized  by  VjOOQIC 


2022   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

liftbor : 

Removing  timber  in  old  work.-, $65.49 

Removing  stoDe  in  old  work 33.21 

Unloading,  transporting,  and  handling  timber  nntil  it  reaches 

thewoA 102.99 

Framing  and  placing  timber  in  position 500. 03 

Unloading,  transporting,  and  handling  iron  until  it  reaches 

the  work 9.59 

Placing  iron  in  work,  this  to  inclade  labor  boring  holes  for 

bolts  and  spikes  aod  drivingthem :^.9(> 

Removing  old  piles ^30 

Unloading,  transporting,  and  handling  piles  nntil  they  reach 

the  driver.   25.40 

Labor  and  machinery  used  in  driving  piles 137. 90 

Handling  stone 27.00 

Handling  and  placing  timber  in  position 166.28 

Miscellaneous  jobbing 31. 98 

Total  labor $1,137.14 

Time  of  inspector 625.00 

Tug 1.  5.00 

Total 2,860.91 

PROPOSED  OPERATIONS. 

Bids  for  building  the  shore  protection  of  the  peninsala  will  be  opened 
on  July  2.  So  much  of  this  work  as  the  present  state  of  appropriation 
will  allow  is  contemplated  for  the  present  season.  Should  an  additional 
appropriation  become  available  it  is  proposed: 

^1)  To  extend  the  shore  protection  so  as  to  protect  all  of  the  weak 
points  of  the  neck  of  the  peninsula. 

(2)  To  do  such  dredging  as  the  survey  just  completed  may  show  ta 
be  necessary  in  the  entrance  to  the  harbor  so  as  to  give  a  channel  snit- 
able  for  vessels  drawing  16  feet. 

(3)  To  build  on  the  east  shore  of  the  peninsula,  north  of  the  north 
pier,  a  catch-sand  jetty,  extending  to  a  depth  of  25  feet  or  to  a  point 
where  the  depth  is  suflaciently  great  to  be  beyond  the  reach  of  the  forces 
that  cause  the  movement  of  sand  along  the  shore,  subject  to  approval 
by  the  Secretary  of  War  and  the  Chief  of  Engineers. 

REMARKS. 

This  harbor  is  unquestionably  the  best  natural  haven  on  Lake  Erie. 
Once  within  it  there  is  ample  space  for  many  vessels  to  lie  and  have 
plenty  of  water  under  them.  Being  wholly-  surrounded  by  either  nat- 
ural or  artificial  protections  its  waters  can  never  be  disturbed  by  storms^ 
sufficiently  to  endanger  vessels  lying  therein,  whether  at  the  dock  or  at 
anchor. 

The  prevailing  winds  are  from  the  westward.  They  come  from  thi» 
direction  more  frequently  and  with  greater  force  than  from  aity  other. 

The  protection  to  the  west  and  north  is  merely  a  neck  of  sand  which 
is  constantly  undergoing  change  by  the  action  of  the  wind  and  waves. 
Three  times  since  1827  this  neck  has  been  breached  and  three  times  it 
has  been  closed.  The  second  breach  remained  open  for  about  thirty 
years.  It  was  partly  closed  by  works  constru<».ted  for  the  purimse,  hor. 
the  remainder  of  the  operation  seems  to  have  been  brought  about  by 
natural  causes.  It  is  impossible  to  say  how  long  it  may  be  before  an- 
other breach  will  be  made.    At  present,  indications  are  against  it  hap- 
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pening  very  soon.  The  works  constracted  up  to  the  present  tune  have 
been  bat  temporary  in  their  character,  as  must  necessarily  be  fbe  case 
with  all  timber  structures  in  like  situations  unless  they  be  carefully 
maintained.  Even  when  new  they  are  exposed  to  accidents  which  may 
in  a  night  destroy  the  labor  of  weeks.  As  an  example  of  the  rapidity 
with  which  these  works  disappear  may  be  cited  the  jetties  built  in  the 
autumn  of  1881.  In  the  autumn  of  1886,  only  five  years  after,  they 
were  merely  a  lot  of  broken  stumps  of  piles.  In  fact  it  may  sarely  be 
said  that  any  timber  structure  placed  to  protect  the  neck  must  be  built 
over  new  every  six  or  seven  years. 

The  movement  of  the  sand  eastwardly  around  the  point  of  the  penin- 
sula is  a  constant  menace  to  the  harbor.  Carried  around  the  point  by 
currents  developed  by  the  winds  it  is  dropped  in  the  eddy  formed  by 
the  north  pier,  and  in  a  short  time  theo  uter  bar  is  formed.  A  strong 
southwesterly  gale  comes  up.  The  water  in  the  lake  is  raised  above 
the  water  in  the  bay.  It  rushes  with  great  speed  from  the  former  to 
the  latter.  The  sand  from  the  outer  bar  is  deposited  inside  the  bay. 
When  the  lake  falls  the  direction  of  the  current  is  reversed.  Some  but 
not  all  of  the  sand  is  carried  back.  The  channel  between  the  piers  is 
always  deep  (in  some  points  this  depth  is  as  great  as  40  feet),  but  the 
bars  gradually  shoal.  Up  to  the  present  time  dredging  alone  has  been 
tried  as  a  remedyt  Since  1867  over  500,000  cubic  yards  of  sand  have 
been  removed.  It  is  safe  to  say  that  none  of  this  work  was  done  for 
less  than  25  cents  a  yard.  To  keep  the  entrance  clear,  then,  has  cost 
$125,000,  or  an  average  of  more  than  $6,000  a  year.  To  be  sure,  much 
of  this  was  spent  in  obtaining  the  channel.  Since  1880,  when  the  chan- 
nel was  reported  350  feet  wide  and  16  feet  deep,  80,000  cubic  yards,  in 
roand  numbers,  have  been  dredged.  This  is  10,000  cubic  yards  a  year, 
or  $2,500.  This  l^presents  the  interest  at  5  per  cent,  on  $50,000.  Can 
a  permanent  structure  be  built  for  this  sumt  Will  there  be  no  future 
accretions  of  sand  at  the  mouth  of  the  harbor  if  such  a  structure  be 
built  f  These  are  questions  which  the  survey  now  about  completed  is 
expected  to  give  the  means  of  answering. 

Money  statement. 

July  1,  1887,  amount  available 180,351.78 

Amount  deposited  to  balance  account .04 

80,351.82 
July  1,  1888,  amount  expended  during  Hscal  year,  exclusive  of 

llabiiitiea  outstanding  July  1,1887 |C,y37.2d 

July  1,  1888,  outstanding  liabilities 530.32 

7,467.60 

July  1,  1888,  balance  available 72,884.22 

Amount  appropriated  by  act  of  August  11, 1888 23,000.00 

Amount  available  for  fiscal  year  euding  June  30,  1889 95, 884. 22 

{Amount  (estimated)  required  for  completion  of  existing  project 23, 620. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  127, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 
.  'J. 

Name  of  liarbor,  Erie,  Pa. ;  collection  district,  Erie,  Pa. ;  nearest  work  of  defense, 
Fort  Porter,  N.  Y. ;  nearest  light-hoase,  Erie,  Pa. 

The  Erie  JLight  stands  on  a  bluff  of  the  lake  shore  to  the  eastward,  an^just  outside 
of  Erie  Harbor.  It  is  a  fixed  white  li^ht  of  the  third  order.  It  is  128  feet  above  the 
level  of  the  lake,  and  is  visible  at  a  distance  of  19  miles.  Its  position  is  in  latitude 
420  08'  42"  north,  and  longitude  80<5  03'  46"  west. 

The  Presque  Isle  Beacon  is  at  the  east  end  of  the  north  pier  at  the  entrance  to 
Presque  Isle  Bay.  It  is  a  fixed  red  li^ht  of  the  fourth  order.  It  is  39i  feet  above  the 
level  of  the  lake,  and  is  visible  at  a  distance  of  12|  miles. 

The  Erie  Range  Beacon  No.  1  is  at  the  west  end  of  the  north  pier  at  the  entrance  to 
Presque  Isle  Bay.  It  is  a  fixed  white  light  of  the  sixth  order.  It  is  16f  feet  above 
the  level  of  the  lake,  and  is  visible  at  a  distance  of  9i  miles. 

The  Erie  Range  Beacon  No.  2  is  908  feet  from  No.  1.  It  is  a  fixed  white  reflector 
light.  It  is  45  feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  13 
miles. 

The  Presque  Isle  Light  is  at  the  north  shore  of  the  peninsula,  3  miles  by  water  west- 
ward from  the  entrance  to  Presque  Isle  Bay.  It  is  of  the  fourth  order,  dashing  alter- 
nately red  or  white  with  an  interval  of  ten  seconds  between  the  flashes.  Itr  is  57  feet 
above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  11  miles. 


Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1887. 


Steamers : 

PMsenger . 

Freight...., 
Barjres: 

Steun 

Towed 

SAilbig  vessels. 


Description. 


Arrived. 


No. 

20 
874 

20 
14 
175 


Timt. 

21,000 
568,688 


Cleared. 


Ko.       Tom. 


20 
884  1 


16,000  15  I 
7. 000  16  I 
06,034  !    183 


21«000 
604,197 

12,flOO 

91,  Ki 


Amonntof  revenue  collected  daring  year  ending  December  31, 1887 $S,0T3l65 

Talue  of  imports  same  year '. 64,7ML1? 

Yalae  of  exports  same  year 200iOI 

Greatest  dranght  of  vessels,  16  feet.    No  vessels  from  or  to  foreign  ports. 


LL2. 


IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

Object. — ^To  form  an  artificial  harbor  by  means  of  a  detached  break- 
water, a  pier  running  oat  from  shore,  and  an  excavated  channel  giving 
a  passage-way  for  vessels  drawing  12  feet. 

Project — ^The  original  project  for  this  harbor  was  adopted  in  1827. 
It  varies  little  from  the  one  in  use  atthepresenttime,  which  providesfora 
channel  13  feet  deep  and  170  feet  wide ;  for  a  detached  breakwater  in 
two  connected  parts,  one  lying  east  and  west,  very  nearly,  2,300  feet  long, 
the  other  560  feet  long  and  parallel  to  the  channel,  and  a  pier  leading 
westwardly  from  the  beacon  on  the  west  side  of  the  channel  to  the  shore. 

Present  works. — The  present  works  consist  of  a  pier  and  an  unfin- 
ished breakwater,  both  in  bad  condition.  The  following  table  shows 
the  course  of  construction  of  each : 
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Pter. 

Breakwater. 

Channel. 

Year. 

i 

s 

3 

S 

i 

a 

4) 

I 

^ 

BemarkA. 

18C7.. 

Feet 

Feet 

Feet 

Feet 

Fett 

Contract  made  to  reboild  the  pier  on  the  foundation 
of  the  old  work  and  to  extend  it  to  the  beacon. 

330  feet  of  breakwater  carried  away  by  galee  in  fall 

of  1869. 
Day  beacon  built:  bar  formed  at  entrance  of  channel. 
180  feet  of  breakwater  additional  without  super- 

1868.. 

454 

928 

454 

1,380 

1809.. 

210 
180 

210 
150 

210 
60 

210 
360 

1870.. 

1872.. 
18TO.. 

1374.. 
1875.. 



stmctnre;  bar  cleared  from  channel. 
Superstructure  continued  on  breakwater :  2.375  cnbic 

yards  of  rock  and  8,500  cnbic  yards  of  sand  taken 

from  channel. 
120  feet  of  superstructure  incomplete. 
There  seems  to  be  no  way  to  explain  the  discrepancy 

between  the  extension  and  the  total  lenfcth  of  the 

breakwater,  which  is  this  year  reported  as  here 

given;  4,465  cubic  yards  of  rock  removed  from  the 

channel. 
Pier  damaged  by  gale ;  repaired. 
Cribs  50  feet  long.  80  feet  wide.  8  feet  high. 
Schooner  loaded  with  480  tons  limestone  wrecked  in 



60 
830 

420 
828 

940 
1,191 

1877.. 

1878.. 

250 

1879.. 

1882.. 

1,191 
1,341 

Three  cribs,  50  feet  by  30  feet,  put  in  without  saper- 

stracture. 
Superstructure  placed  on  cribs  sunk  last  year. 
Repairs  of  breakwater  begun;  13.318  cubic  yards  of 

materials  removed  fh>m  channel. 
Bepaira  of  breakwater  finished ;  23,316  cubic  yards 

removed  fh)m  channel. 
Great  damage  to  pier  by  gales  of  fall  and  winter ;  259 

feet  carried  away. 
Pier  partly  repaired. 

1883.. 

150 

1885.. 

170 

13 

1886.. 

1887.. 

1888.. 

1.880 

1.341 

Note.— First  appropriation  in  1827.  In  1832  the  breakwater  was  2,564  feet  long  and  the  pier  1,400 
feet  long.  In  1888  there  had  been  completed  2,123  feet  of  breakwater  and  SCO  feet  of  detached  break- 
water.   In  1848  the  breakwater  was  demolished. 

DAMAGES  AND  HEPAIRS. 

1.  Pier. — Two  hundred  and  ten  feetof  foundation  cribs  carried  away 
October  7,  1868 — repaired  following  season.  Much  damage  done  by  fall 
gales  of  1869 — repaired  same  season  and  further  damage  done.  Strength^ 
ened  1871.  Damage  by  gale,  1877 — repaired.  Thorough  repairs,  1879, 
for  length  of  993  leet  from  beacon.  Two  hundred  and  fifty-nine  feet  of 
pier  from  beacon  carried  away  during  fall  and  winter  1880-'87.  Partly 
repaired  during  summer  of  1887.  Two-thirds  of  new  work  carried  away 
October,  1887.    Ninety  linear  feet  of  breach  of  1886  rebuilt. 

2.  Breakwater.— Of  the  390  feet  of  cribs  laid  in  1869, 330  were  carried 
away  the  same  fall.  Considerable  damage  done  by  gales  during  fall  of 
1886.    Partly  repaired.    More  damage  in  1887. 

CHANNEL. 

No  work  has  been  done  in  the  channel  since  1886,  when  over  23,000 
cubic  yards  of  material  were  removed.    Depth  of  13  feet  thus  obtained. 

REPORT  OF  OPERATIONS. 

Work  during  the  past  season  consisted  in  trying  to  rebuild  the  part 
of  the  west  pier  carried  away  by  the  gales  of  the  fall  and  winter  of 
1886-'87  and  in  such  repairs  to  the  breakwater  as  could  bo  made. 
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Under  instructions  from  the  Chief  of  Engineers  the  repairs  to  the  pier 
were  made  by  sinking  new  cribs,  nine  in  number,  varying  from  4  to  7 
feet  in  height,  on  top  of  the  ones  left  after  the  gales  of  the  preceding 
fall  and  winter.  These  new  cribs  were  very  solidly  built,  and  in  addi- 
tion to  the  usual  construction  followed  in  such  cases  large  iron  bolts  2 
inches  in  diameter  and  7  feet  long  were  used  to  &isten  tbe  new  work  to 
the  old.  In  no  case  did  these  long  bolts  penetrate  less  than  2  feet  into 
the  timber  of  the  old  cribs.  These  cribs  were  almost  finished  when  came 
the  gale  of  October  3  and  4, 1887,  and  tore  out  three  of  them.  Before 
the  materials  could  be  had  for  repairs  the  storm  of  October  23  and  24 
carried  out  three  more.  When  the  materials  arrived  they  were  em- 
ployed in  placing  the  superstructure  on  the  cribs  which  remained  and 
in  securing  them  for  the  winter. 

On  the  breakwater  a  great  deal  of  the  harbor  wall  was  rebuilt 
About  one-fourth  of  the  deck  joists  and  plank  were  replaced. 

COST  OF  THE  WORK. 
Materials : 

Timber ^,750.74 

Iron 86i30 

Stone 2,05a» 

5,668.94 

Tools 3L18 

Sapplies 13.25 

Labor: 

Removing  timber  in  old  work ■, $13. 45 

Labor  unloading,  transport] ng,  and  handling  timber  until 

it  reaches  the  work 25.00 

Framing  and  placing  timber  in  pofdtion 1, 276. 88 

Labor  placing  iron  in  work,  this  to  inclnde  labor  boring  holes 

for  bolts  and  spikes  and  ariving  them 411.48 

Tearing  out  wreckage 39.90 

Labor  handling  stone 864.79 

Labor  handling  and  placing  timber  in  position 229. 57 

Miscellaneous  jobbing 443.66 

Boatman  engaged  in  making  soundings 5.00 

Jnlypay-roU 376.95 

3,686.© 

Total 9,370.35 

The  time  books  were  not  received  in  time  to  note  the  distribution  of 
labor  daring  the  month  of  July. 

CONDITION  OF  THE  WORKS. 

lu  the  pier  is  a  breach  169  feet  long  west  from  the  beacon.  The  re^ 
of  the  pier  to  the  shore  is  in  bad  condition.  The  lake  slope  timbers 
were  so  rotten  a  year  ago  that  the  wood  could  be  pulled  to  pieces  wi^ 
the  fingers.  To  rebuild  what  is  now  destroyed  and  to  make  absolatdj 
necessary  repairs  will  cost  at  least  $15,000. 

The  breakwaterneedsto  be  rebuilt.  It  is  now  in  such  conditioD  that 
any  attempt  at  ordinary  repairs  will  be  a  waste  of  money,  as  sach  re- 
pairs can  only  consist  of  replacing  the  more  rotten  timbers  with  soaiid 
ones.  It  will  be  much  less  costly  to  do  the  work  systematically  thMi  to 
try  to  patch  it.    To  do  this  work  will  cost  $75,000. 

PEOPOSBD  OPEEATIONS. 

In  the  present  condition  of  the  funds  for  this  harbor  no  work  is  pnc^ 
ticable.    Should  another  appropriation  be  made  it  is  proposed  to 
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it  as  follows:  (1)  Clear  oat  entirely  the  space  between  the  part  of  the 
west  pier  now  standing  and  the  beacon,  and  rebuild  the  existing  breach. 
(2)  Thoroughly  overhaul  and  rebuild  so  much  of  this  pier  as  may  re- 
quire such  work.    (3)  Begin  rebuilding  the  breakwater. 

BEMABES. 

Dunkirk  Harbor  is  particularly  ill-adapted  for  the  requirements  of 
navigation  as  they  exist  at  the  present  tima.  It  is  simply  an  indenta- 
tion in  the  shore-line  of  the  lake.  The  general  direction  of  this  line 
passes  entirely  outside  of  the  sort  of  pocket  thus  formed.  The  curve  of 
18  feet  depth  of  water  lies  500  feet  out  from  the  shore-line  west  of  the 
pocket,  and  1,000  feet  from  the  shore-line  to  the  eastthereof.  The  direc- 
tion of  this  curve  across  the  pocket  is,  as  nearly  as  may  bo,  a  straight  line. 
The  curve  of  12  feet  depth  of  water  bends  very  slightly  towards  the 
shore.  There  is  no  point  within  the  general  line  of  the  shore,  produced 
across  the  indentation,  accessible  to  vessels  such  as  are  now  ordinarily 
employed  in  the  navigation  of  Lake  Erie.  Of  these  there  are  few  which 
draw  when  loaded  less  than  14  feet.  To  obtain  sufficient  water  to  float 
vessels  of  this  sort  would  require  an  excavation  all  over  the  harbor  at 
least  3  feet  in  depth,  and  averaging  nearly  if  not  quite  6  feet  Part  of 
this  material  is  sand  and  gravel,  much  of  it  is  rock. 

The  prevailing  wind  along  this  part  of  the  shore  of  Lake  Erie  is  from 
the  southwest.  Under  its  influence  much  material  is  transported  along 
the  shore  of  the  lake,  and  what  comes  as  far  as  Dunkirk  Harbor  is  there 
deposited.  This  action  is  clearly  seen  in  the  changes  of  the  shoreline 
adjacent  to  the  west  pier.  Since  this  harbor  was  assigned  to  my  charge 
this  line  had  moved  about  150  feet  toward  the  beacon  at  the  time  of  my 
last  visit,  January,  1888,  an  interval  of  sixteen  months.  Inside  of  the 
west  pier  the  shoaling  goes  on  rapidly. 

To  maintain  a  harbor  at  this  point  will,  after  it  is  once  made,  require 
unceasing  labor.  I  have  no  means  of  determining  the  amount  of  the 
deposit  which  takes  place  here  from  year  to  year.  This  would  require  a 
careful  annual  survey.  It  is  not  necessary  to  make  such  a  survey  as  a 
mere  glance  at  the  shore-line,  from  time  to  time,  shows  that  it  is  rapidly 
moving  lakeward  along  the  west  side  of  the  indentation. 

Along  the  water  front  of  the  city  the  shore  has  suffered  much  from 
the  action  of  waves  during  storms.  The  city  has  taken  the  matter  in 
hand  and  has  driven  a  row  of  piles  across  the  worst  part  of  the  damaged 
section.  The  piles  are  5  or  6  feet  apart.  On  the  shore  side  planks  have 
been  spiked,  forming  a  face  from  1  to  3  feet  high.  As  the  shore  inside 
of  these  planks  builds  up  by  materials  thrown  over  by  the  waves  an- 
other width  of  plank  is  added.    The  system  is  apparently  successful. 

Money  stateMent. 

Joly  1,1887,  amouut  available $8/299.23 

July  1,  188d,amonnt  expended  daring  fiscal  year,  exclosive  of  liabilities 
outstanding  Joly  1,  1887 6,709.01 

Jnly  1,1888,  balance  available '. 1,590.22 

Amoant  appropriated  by  act  of  Angnst  11, 1888 15,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30, 1889 16, 590. 22 


r  Amount  ^estimated)  required  for  completion  of  existing  project 25, 200.  ( 

^  Amoanttnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    20, 000.  C 

►f  river  and 
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^  Submitted  in  compliance  with  requirement  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


2028     REPORT   OF   THE    CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

COMMERCIAL  STATISTICS. 

Dunkirk  Harbor,  New  York,  is  in  the  colleccion  district  of  Dunkirk.  It  is  lighted 
by  a  third-order  fixed  white  ligbt  varied  by  a  white  flash  every  ninety  seconds,  and 
^bya  sixth-order  fixed  white  beacon  light.  The  main  light  is  visible  from  a  dis- 
tance of  16i  miles  and  the  beacon  from  a  distance  of  12^  miles. 

There  are  three  spar  buoys— one  black,  two  red. 

The  nearest  work  of  defense  is  Fort  Porter,  N.  Y.,  40  miles  to  the  eastward. 

The  following  table  shows  the  commercial  movement  for  the  year  ending  December 
31,1887: 


Description.  i    Entered.         ClearaL 


Home  ports : 

Passenser  steunera 

Steam-biarges 

Towed  barges 

Foreign  ports,  passenger  steuners. 


I 


No.    Ton$.  t  No.  ,  Tom. 

1  267  1       W 
3  :      848  >  :i  ,     843 

10,3.388  10    3,352 

2  1      534  2        »4 


Amount  of  revenue  collected  during  year  ending  December  31,  18S7,  none;  value 
of  imports  same  year,  none ;  value  of  exports  same  year,  none ;  greatest  draught  of 
vessels,  13  feet. 


LL  3. 

IMPROVEMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 
ORiaiNAL  CONDITION  OF  THE  HARBOR. 

Up  to  1868,  when  the  detached  breakwater  was  began,  Buffalo  Har- 
bor and  Buffalo  Greek  may  be  considered  as  synonyinoas  terms. 

The  earliest  record  of  which  I  can  gain  any  trace  as  to  the  condition 
of  this  harbor  as  to  navigability  was  in  1818,  at  which  time  the  moatli 
of  the  creek  (Buffalo)  was  most  of  the  year  closed  by  a  gravel-bar, 
which  cut  out  in  freshets  and  then  closed  up  again. 

PROJECT. 

Project  0/1819. — The  first  project  for  improvement  was  in  1819,  when, 
under  the  auspices  of  the  State  of  New  York,  arrangements  were  made 
for  improving  the  mouth  of  the  creek  by  two  parallel  piers,  which  were 
built  in  1820-'3l,  the  south  pier  being  about  1,300  feet  long  and  the 
north  pier  1,000  feet.  • 

In  1826  the  works  passed  to  the  control  of  the  United  States. 

Project  of  1830. — In  1830  it  was  determined  to  construct  a  cross  or 
sea  wall  nearly  at  right  angles  to  the  eastern  end  of*  the  mole  (soath 
pier,  F.  A.  M.)    •    •    •    to  prevent  the  sea  from  making  a  breach. 

Project  of  1835. — ^This  project  was  to  continue  the  Black  Bock  break- 
water from  Bird  Island  to  the  southward  to  a  point  1,000  feet  north  of 
the  new  light-house.    This  project  was  never  adopted. 

Project  of  19hM. — This  was  to  extend  the  sea-wall  southwardly. 

Project  of  1839. — This  project  was  to  extend  the  south  pier  to  22  feet 
of  water  and  to  construct  a  detached  breakwater  330  yards  long  from  a 
point  500  feet  north  and  300  feet  east  of  the  end  of  the  extended  pier. 

Project  0/1844. — In  this  yj3ar  Greneral  Abert  proposed  a  breakwater 
on  the  Horseshoe  Beef  about  2,650  feet  from  the  northern  shore ;  the 
breakwacier  to  be  3,700  feet  in  length,  its  westward  end  2,100  feet  from 
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Black  Bock  pier,  and  its  eastern  end  aboat  800  feet  from  a  proposed  ex- 
tension of  the  iH'esen.  soath  pier.  •  •  •  This  would  give  a  harbor 
7,400  feet  long,  2,100  feet  wide,  with  14  feet  to  20  feet  of  water. 

Project  of  1845. — In  1845  a  Board  of  Engineers  considered  two  projects 
for  an  outer  harl^r:  (1)  A  detached  breakwater  5,100  feet  long,  to  the 
north  of  the  light- house  pier;  and  (2)  a  detached  breakwater,  south  of 
the  light-house  pier,  6,050  feet  lon^,  the  north  end  2,500  feet  south- 
southwest  of  the  end  of  the  light-house  pier  and  the  south  end  about 
3,600  feet  from  shore. 

The  Board  recommended  the  south  breakwater  as  the  more  suitable, 
but  Rt<^ted  that  it  might  become  necessary  at  some  future  day  either  to 
build  the  north  one  or  extend  the  south  one  to  Four-mile  Point,  or  con 
nect  its  southern  end  with  the  shore. 

Project  of  IS67. — In  June,  1867,  Greneral  Gram  submitted  a  project  for 
the  "  enlargement  and  repair  of  the  existing  harbor.''  This  project  was 
modified  in  December,  1867,  and  the  modification  was  referred  in  1868 
to  a  Board  of  Engineers,  who  decided  on  the  following  plan : 

(1)  To  extend  slightly  and  thoroughly  repair  the  north  pier; 

(2)  To  repair  the  south  pier. 

(3)  To  extend  the  south  pier  318  feet  from  the  north  side  of  the  light- 
house. 

(4)  To  dredge  between  the  extension  of  the  south  pier  and  the  pro- 
longation of  the  north  pier  so  as  to  get  14  to  15  feet  at  low  water. 

(5)  To  construct  a  detached  breakwater  in  about  27  feet  of  water,  be- 
ginning at  a  point  in  the  prolongation  of  the  south  pier  and  2,500  feet 
from  the  lighthouse,  thence  running  southwardly  on  a  line  parallel 
with  the  shore  for  4^000  feet ;  the  structure  to  be  of  crib- work  filled  with 
stone  and  decked  with  plank ;  to  have  a  rectangular  cross-section ;  the 
width  in  29^  feet  of  water  to  be  34  feet  and  in  no  case  to  be  less  than 
the  total  height  from  the  bed  of  the  lake  to  the  top  of  the  deck,  the  top 
to  be  5  feet  above  the  highest  water  known. 

(6)  To  cut  off  212  feet  from  the  south  end  of  the  Erie  Basin  breakwa- 
ter, provided  the  legislature  of  the  State  of  New  York  should  consent. 

(7)  To  cut  a  canal  from  a  point  in  Buffalo  Greek  about  1^  miles  south 
of  the  south  pier  to  the  14-foot  curve  in  the  lake,  it  being  thus  2,820  feet 
long ;  to  have  200  feet  of  width,  with  two  close  pile-piers  20  feet  wide 
and  5  feet  above  water,  one  1,058,  the  other  1,000  feet  long  to  protect 
the  channel  from  the  shore  to  the  14-foot  curve. 

Of  this  project  the  Chief  of  Engineers  only  approved  (1)  the  repairs 
of  the  piers ;  (2)  theextension  of  the  south  pier ;  (4)  the  dredging  be- 
tween the  north  and  south  piers;  (4)  the  construction  of  the  outer 
breakwater. 

Project  of  1874.— The  Board  of  Engineers  of  1873  and  1874  recom- 
mended  the  construction  of  a  catch-sand  pier,  to  be  formed  of  a  pile-pier 
10  feet  wide,  covered  by  6  feet  of  superstructure  ami  extendiug  to 
the  12  foot  curve  in  the  lake,  thence  prolonged  in  the  same  direction  to 
a  total  length  of  1,27^  feet  by  a  crib-work  20  feet  wide,  having  a  super- 
structure G  feet  high,  the  shore  end  of  tbe  pile-pier  to  be  connected 
with  the  railroad  bulkhead  behind  it  by  a  close  row  of  piles.  This  pier 
to  be  begun  at  a  point  opposite  the  south  end  of  Blackwell  Canal. 

The  Board  also  recommended  that  the  detached  breakwater  be  length- 
ened 3,600  feet,  thus  giving  a  total  length  of  7,600  feet  instead  of  4,000 
as  adopted  by  the  project  of  1867.  A  shore-arm  was  added,  so  built  as 
to  leave  a  fair-weather  opening  of  150  feet  between  it  and  the  main 
structure,  and  to  have  a  direction  of  45^  with  the  shore-line  until  it 
reached  the  sand-catch  pier  prolonged  to  meet  it. 
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The  south  channel  recommended  by  the  project  oi  1867  was  considered 
and  disapproved  by  this  Board. 

Summary. — These  varioas  projects  with  their  modifications  provide 
for^(l)  Two  piers,  one  on  tlie  north  and  the  other  on  the  south  side  of 
Buffalo  Creek.  (2)  A  masonry  sea-wall  running^  southwardly  from  the 
south  pier.  (3)  A  breakwater  parallel  to  and  about  half  a  mile  from 
the  shore,  its  north  end  being  on  the  prolongation  of  the  south  or  light 
house  pier,  7,600  feet  long.  Ok)  A  pier  and  shore-arm  of  the  br^- 
water  to  close  the  south  end  oi  the  space  between  the  breakwater  and 
the  shore. 

PRESENT  WORKS. 

The  present  works  consist  of— (1)  A  pier  on  the  north  side  of  Bufelo 
Greek,  known  as  the  North  Pier.  (2)  A  pier  on  the  south  side  of  the 
creek,  known  as  the  South  or  Light-house  Pier.  (3)  A  detached 
breakwater  to  be,  when  finished,  7,600  feet  long,  with  a  shore-arm  to  be, 
when  finished,  4,100  feet  long.  (4)  A  pile-pier  built  for  a  sand-catcli 
and  eventually  to  form  part  of  the  shore-arm  of  the  breakwater.  (5)  A 
sea-wall  of  masonry  to  protect  the  shore  from  the  waves  of  the  lake. 

I.— NORTH  PIER. 

Construction. — Begun  in  1819.  Continued  in  1820-'21.  Consisted  of 
a  double  row  of  piles  filled  with  brush  and  sand.  Its  length  at  this 
time  is  not  known.  In  1833  it  was  1,250  feet  long  and  15  feet  wide,  of 
timber  cribs  filled  with  stone. 

In  1842  the  pier  was  nearly  destroyed.  Its  length  is  given  as  675  feet 
at  this  time.  Its  length  in  1888  is  716  feet  to  the  city  dock-line  and  775 
feet  to  the  end  of  the  pier. 

Damages  and  repairs. — ^Much  damage  was  done  bv  storm  of  January 
28, 1828.  Repaired  at  various  times  up  to  1840.  Kew  pier-head  buiU 
1869-'70.  Damaged  by  steamer  of  Union  Steam-boat  Company  in  1871; 
repaired  at  cost  of  $86.46.  No  evidence  of  cost  being  refunded.  Minor 
repairs  in  1877.  Delaware,  Lackawanna  and  Western  Railway  rebuilt 
by  authority  of  the  War  Department,  730  feet,  in  1879-'80. 

Trespass  of  Delaware^  JMcJcawanna  and  Western  Kailway. — ^Early  in 
1878  this  company  began  to  fill  up  the  ground  in  rear  of  and  to  encroach 
upon  the  pier.  Encroachment  continued  and  came  to  a  crisis  in  Octo- 
ber, 1879.  On  December  9, 1879,  the  company  was  allowed  to  remaio 
on  the  pier  under  certain  conditions.  (See  Report  of  the  Chief  of  Engi- 
neers for  1880,  Part  III,  pp.  2195-2201.)  On  October  23, 1884,  the  com- 
pany began  to  carry  on  further  work.  After  much  correspondence  the 
company  attempted,  toward  the  end  of  January,  1885,  to  carry  the 
work  through  by  force,  and  was  only  prevented  by  the  Secretary  of 
War  ordering  troops  from  Fort  Porter  to  protect  United  States  prop- 
erty. The  matter  was  finally  settled  by  a  supplement  dated  Febru- 
ary 14, 1885.  to  the  stipulation  of  December  9, 1879.  (See  Report  of 
the  Chief  of  Engineers  for  1885,  Part  III,  pp.  2256-2262.) 

II.— SOUTH  PIEB. 

Construction.^Bidgwu  in  1819.  Continued  in  1820-'2I..  Timber  cribs 
filled  with  stone  extending  quarter  of  mile  to  13-foot  water  in  the  lake. 
Prot^tion  mole  of  stone  15  feet  above  lake  level,  built  in.  1828,  240 
yards  long.  Lacked  100  feet  of  intended  length  in  1830.  New  pier- 
head to  serve  as  foundation  for  a  light-house  finished  1831.    Lengtii 
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in  1833. 1,790  feet.    Extended  318  feet,  timber  cribs  filled  with  stones, 

1869.  Length  in  1888  firom  sea-wall  to  center  of  light- house,  1,157  feet ; 
crib  extension  318  feet ;  in  all  1475  feet. 

Damages  and  repairs. — Pier  nearly  destroyed  by  storm  of  January  28, 
1828.  Bepaired  and  straightened  in  1830.  Eepaired  in  1836-'38-'40-'53. 
(No  records  of  work  from  1846-'53.)    Extensive  repairs  in  1806.    In 

1870,  extensive  repairs  to  masonry  of  terre  plein;  pile  protection 
placed  on  channel  side :  repairs  to  pier-head  and  leveling  up  about 
light-house.  In  1877  and  1883,  minor  repairs.  In  1884,  superstructure 
of  timber  extension  rebuilt.    In  1885,  pUe  protection  renewed. 

Considerably  damaged  by  gale  of  October  14, 1886 ;  repairs  not  neces- 
sary. 

Repairs  during  the  fiscal  year  have  consisted  of— -(1)  Beplacing  some 
old  guard-piles  at  the  end  of  pier ;  (2)  repairing  a  break  in  the  timber 
fender  of  the  pier  caused  by  a  vessel  striking  it  during  a  gale :  (3)  re- 
building part  of  the  fiEtce  of  the  pier  where  settling  had  occurred  caused 
by  a  dredge  working  too  close  to  the  pier  some  three  or  four  years  ago. 

The  cost  of  these  repairs  has  been  as  follows : 

Labor $484.11 

Materials : 

Timber $33.51 

Brokenstone 29.99 

Pebbles 32.60 

Sand ia72 

Portland  oement 51.60 

Natural  cement 14.14 

Total  materials 180.56 

Miscellaneons : 

Inspection 93.75 

Derricks 20.25 

Machinery 15.04 

TnghJre 82.50 

General  expenses 6.37 

Total  miscellaneons 217.91 

Tbtal 882.58 

The  repairs  to  the  south  pier  are  not  completed. 

ni.  SEA-WALL. 

Construction.— Deteimined  on  in  1830.  In  1834,  700  feet  built.  In 
1837,  length  of  1  mile  proposed.  In  1838,  earth  mound  faced  with  ma- 
sonry ;  top  of  mound  14  feet  above  water ;  1,900  feet  of  mound,  three 
parts  tluished ;  400  feet  of  facing  9  feet  high,  lacking  3  feet  of  full 
height ;  250  feet  5  feet  high ;  average  width  at  base  4.5  feet.  In  1839, 
2,320  feet  finished;  average  width  at  base  for  last  840  feet  5.3  feet;  13 
feet  high.  In  1840,  extended  1,450  feet.  In  1845,  plan  changed  to  8 
feet  wide  at  base  and  for  5  feet  in  height,  then  stepped  1.25  feet  at 
regular  heights  until  2  feet  wide,  with  coping  1  foot  thick.  In  1866, 
1,303  linear  feet  built ;  coping  on  357  feet.  June  30, 1867,  4,080  linear 
feet  finished  with  coping,  1,319  feet  without  coping;  foundation  alone 
laid  for  321  feet. 

No  work  was  done  after  this  date  except  slight  repairs. 

CJost,  up  to  1872,  $103,305.96. 

Damages  and  repairs. — Slight  repairs  in  1870.  Undermined  near 
south  end  by  storms,  winter  of  1880-^81. 
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NO  BREAKWATER. 

Construction. — Begau  in  I860,  continued  as  shown  in  table. 


I  Length    i  Foimda- '    Super*    •      Total 
Year,     of  cribs     t ion  fin-   stioictare   completed  '  Year, 
sunk.         •  "^    J  »    '  »        «^ 


Super-        Total 

atractiire  oomileted 

laid.     I    length. 


Pretent  condition  June  30, 1888.— 250.6  feet  concrete,  concrete  faced.  Banquette  4  feet,  parapet  U 
feet  above  water.    Banquette  not  quite  finished. 

201.5  feet  concrete,  stone  faced,  incomplete. 

1.471.8  feet  timber,  filled  with  riprap;  needs  immediate  relmildine  ;  5.10  feet  above  water. 

200.2  feet  in  good  condition ;  timber  flUod  with  riprap.  Banquette  22  feet  wide,  5.10  feet  high.  Parapet 
12  feet  wide,  12  feet  hisb. 

290  feet  in  good  condition,  timber  filled  with  riprap.  Banquette  of  irregular  shape.  22  to  45  feet  wide. 
.*>  10  feet  hicb.  Parapet  12  feet  wide,  12  feet  high.  Old  foondation  cribs  out  of  place  firom  Statioo 
24  +  4  to  24  +  07  progect  12  to  21  feet  toward  lake     Ice-breaker  on  lake  aide  24  +  97  to  26  +  44. 

424.4  feet  in  gooa  condition.  Timber  filled  with  riprap.  Banquette  22  feet  wide,  6.43  fbet  high.  Paia- 
pet  12  feet  wide  and  12  feet  high. 

151.4  feet,  much  decayed,  no  parapet,  38  feet  wide,  6.43  feet  high. 

310.6  feer,  much  decayed,  no  parapet,  38  feet  wide,  7.43  feet  high. 
407.6  feet,  decayed,  no  parapet.  38  feet  wide,  793  feet  high 

530.2  feet,  fair  condition,  no  parapet,  38  feet  wide  7.43  reet  high. 
478.8  feet,  fair  condition,  no  parapet.  38  feet  wide,  7.60  feet  high. 
1,458  feet  good.    Banquette  24  feet  wide,  7.50  feet  high. 
•Parapet  12  feet  high,  12  feet  wide. 
6,3a5  feet,  total  length. 

The  stracture  consists  of  timber  cribs,  50  feet  long  and  aboat  36  feet 
wide,  filled  with  stone  and  sank  to  the  bed  of  the  lake. 

This  substructure  was  brought  to  the  level  of  the  water  above  which 
a  continuous  superstructure  was  placed.  Materials  used :  Hemlock  for 
substructure,  white  pine  and  oak  for  superstructure,  held  together  by 
iron  drift-bolts  1 J  inches  square.  Cribs  and  superstructure  filled  with 
riprap. 

During  the  summer  of  1872  character  of  bed  of  lake  began  to  change. 
The  hard  gravel  bottom  became  thinner  and  an  underlying  stratum  of 
mud  came  near  the  surface.  In  this  soft  bottom  cribs  sunk  as  much  as 
4  feet  in  twenty-four  hours.  At  the  end  of  the  working  season  of  1872, 
315  linear  feet  of  cribs  were  in  place  without  superstructure.  During  the 
winter  the  cribs  sank  into  the  mud  from  4  to  8  feet  and  were  displaced' 
sideways  to  a  greater  or  less  extent,  varying  from  4  to  24  feet.  The  set- 
tlement was  very  uneven.  The  integrity  of  the  cribs  seems  to  have  been 
undisturbed.  Damage  repaired  by  sinking  on  top  of  disorganized  work 
an  irregular  shaped  repair  crib,  from  4  to  24  feet  wide  and  19  to  6  feet 
high,  covering  the  whole  of  the  315  feet.  The  repair  cribs  were  fastened 
to  the  old  by  two  iron  tie-rods  running  through  from  side  to  side  and  piles 
driven  in  the  corners  to  bed-rock. 

In  1873  the  mode  of  construction  was  changed.  An  artificial  founda- 
tion was  made  by  spreading  over  the  bottoms  of  tiie  lakes  a  layer  of 
broken  stone  which  settled  in  the  mud  by  its  weight.  It  was  brought 
to  4  feet  above  the  bed  of  the  lake.  On  this  foundation  two  cribs  (100 
linear  feet)  were  built,  and  a  superstructure  placed  on  them  and  on  tb« 
displaced  work  of  the  preceding  season.    A  gale  on  December  4, 1873, 
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displaced  these  two  cribs,  wrecked  150  feet  of  superstructure,  and 
damaged  all  of  the  superstructure  built  in  1872  and  1873.  The  315  feet 
of  1872  settled  still  more  and  with  great  irregularity.  The  prepared 
foundation  of  broken  stone  sank  through  the  soft  clay  so  completely  as 
hardly  to  be  found  by  sounding. 

A  Board  of  Engineers  convened  in  the  spring  of  1874  and  again  in 
August  of  the  same  year,  recommended  that  the  mud  should  be  dredged 
<'ntto  the  bed-rock,  or  sufficiently  hard  material,  for  an  estimated  length 
of  2,500  feet,  the  trench  to  be  50  feet  wide  at  bottom  and  to  be  filled 
with  gravel  to  3  feet  from  the  top  of  the  trench.  The  remaining  3  feet 
to  bo  filled  up  with  a  layer  of  riprap  50  feet  wide  at  top.  This  tounda- 
tion  was  successful.  The  greatest  depth  of  mud  encountered  was  22 
feet  during  the  season  of  1878-'79.  The  hard  bottom  reappeared  within 
oO  feet  of  the  point  indicated  by  tke  Board.  Xo  dredging  has  been  re- 
quired since  the  spring  of  1882. 

Damages  and  repairs. — Minor  repairs  have  been  necessary  from  time 
to  time.  The  gale  of  January  3  and  4, 1884,  wrecked  a  length  of  800 
feet,  beginning  2,000  feet  from  the  noHth  end,  to  such  an  extent  as  to 
require  rebuilding.  This  was  done  during  the  summe-r  of  1884  at  a  cost 
of  $17,396.42.  Further  repairs  were  made  to  the  cribs,  which  went  out 
of  line  in  1873,  at  a  cost  of  $12,123.45.  In  1882-'83  an  ice-breaker  crib 
was  built  on  the  outside  of  the  breakwater  so  as  to  protect  the  south 
end  of  the  displaced  cribs  from  the  ice. 

On  October  1(>,  1880,  a  furious  gale  badly  wrecked  a  length  of  about 
1,100  feet,  beginning  at  the  north  end.  In  many  places  the  harbor- wall 
of  the  breakwater  was  completely  carried  away  and  several  of  the 
pockets  were  emptied  of  the  stone.  As  early  as  1882  Major  McFarland 
bad  reported  that  the  north  2,000  feet  needed  rebuilding,  but  nothing 
was  ever  done. 

During  the  winter  of  1886-'87  the  breakwater  was  greatly  damaged 
,by  ice.  A  length  of  about  750  feet  of  the  deck  of  the  south  parapet 
was  crushed  in,  owing  to  the  lack  of  strength  in  the  plan  adopted  in 
1883-'84.  The  face  of  the  structure  along  the  south  parapet,  and  be- 
tween it  and  the  north,  was  much  injured.  All  was  repaired  during 
summer  of  1887. 

RECONSTEUOTION  OP  BREAKWATER. 

The  gale  of  October  IG,  1886,  left  the  breakwater  in  such  a  ruined 
condition  as  to  make  it  imperative  to  take  immediate  steps  to  rebuild  it. 
A  project  for  rebuilding  with  masonry  was  submitted  by  C«ipt.  F.  A. 
Mabau  on  December  15, 188G.  This  project  was  referred  to  the  Board 
of  Engineers.  They  recommended  its  adoption,  with  certain  changes. 
The  profile  adopted  for  the  new  superstructure  consists:  (1)  Ufa 
undation  5  feet  high,  with  a  trapezoidal  cross-section,  of  which  the 
p  and  bottom  sides  are  horizontal,  the  harbor  side  vertical,  and  the 
ke  side  forming,  with  the  horizontal,  an  angle  of  which  the  tangent 
5 :  3.  (2)  Of  a  parapet  9  feet  high,  also  trapezoidal  in  shape,  the  lake 
md  harbor  faces  makings  with  the  horizontal,  an  angle  of  which  the 
tangent  is  G  :  1. 

[The  dimensions  are  given  in  Plates  9  and  10,  Appendix  M  M3,  Eeport 
'  Chief  of  Engineers  for  1887,  Part  III,  between  pages  2356  and  2357. 
lu  my  last  annual  report  it  was  stated  the  laying  of  the  concrete 
oald  begin  not  later  than  July  20.  As  a  matter  of  fact  the  work  did 
ot  begin  until  July  30,  and  then  only  in  an  experimental  way.  There 
i\s  much  trouble  in  getting  the  machinery  adjusted  and  in  good  order. 
ENG  SS 128  ^  J 
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The  distance  of  the  work  from  a  inachiQe-sbop  and  the  natural  difficnl- 
tiCvS  attendant  in  setting  up  machinery  by  men  who  had  never  seen  any- 
thing of  the  sort  and  who  had  no  idea  of  what  was  to  be  done  caused  a 
further  delay  of  a  week.  The  time  was  not  wholly  lost  The  men  were 
kept  at  work  mixing  by  hand.  A  result,  although  bnt  a  small  one,  was 
obtained. 

The  trouble  was  due  to  two  causes.  (1)  The  concrete  mixer,  instead 
of  being  here  by  June  15,  as  I  had  hoped,  did  not  come  until  Jnlj  15. 
(2)  I  was  too  anxious  to  begin.  Had  I  taken  a  little  more  time  for  prep- 
aration I  should  have  gained  more  in  the  end. 

On  August  7  everything  was  in  fair  working  order,  with  the  machin- 
ery rnnning  successfully. 

On  August  11  a  night  force  was  organized,  and  thereafter,  until  near 
the  close  of  the  season,  work  went  on  night  and  day,  including  Son 
days,  beginning  with  September  4.  The  work  closed  for  the  season  on 
November  14. 

Character  of  new  superstructure. — As  stated  in  the  last  Annual  Beport 
the  new  superstructure  is  to  be  divided  into  two  parts : 

(1)  A  core  of  natural-cement  concrete,  faced  all  around  with  Portland- 
cement  concrete  3  feet  thick. 

(2)  The  same  core  faced  with  stone,  3  feet  thick  on  the  lake  side  aol 
of  varying  thicknesses  on  the  other  sides. 

The  lengths  approved  by  the  honorable  the  Secretary  of  War  were. 
for  the  concrete  facing  250  feet ;  for  the  stone  facing  500.  Owing  to  tk 
lateness  of  beginning  work  none  of  the  stone-faced  part  was  finished. 
A  length  of  200  feet  was  built  8.5  feet  high.  Enough  was  done,  how* 
ever,  to  show  the  great  advantage  of  the  concrete  in  the  matter  of  cm 

Materials  used  and  their  cost — Of  the  bids  received  on  June  9,  ISSJ 
for  furnishing  various  classes  of  materials,  all  those  for  rubble  and  ' 
mension  stone  and  for  sand  were  rejected  as  excessive.    Under  aai 
ity  of  the  Chief  of  Engineers  purchases  of  stone  of  the  second  and  tl 
classes  (from  200  to  2,000  pounds  and  from  2,000  pounds  upwiurd) 
made  in  the  open  market  at  $4  per  cubic  yard  for  both  classes  in 
of  $7.50  and  $8.50,  the  prices  bid.    Sand  was  purchased  in  the 
way  at  80  cents  per  cubic  yard  instead  of  $1.05  the  price  bid. 

A  contract  was  made  with  Williams  &  McConnell,  of  Buffalo,  ^. 
for  broken  stone,  at  $  1.84  per  cubic  yard.    This  arrangement  was  hi 
unsatisfactory.    Had  it  not  been  that  I  had  about  a  thousand 
broken  by  hand  by  our  own  men  we  should  have  been  left  badly  in 
lurch.    The  contractors  had  undertaken  to  furnish  the  stone  wif 
crusher  which  lacked  the  capacity  necessary  for  our  work.    In 
to  crowd  it  to  keep  up  with  our  demands  they  overtasked  it,  with 
result  of  constant  breakage  and  consequent  detention  and  annoyam 
the  work.    The  breaking  of  the  stone  by  hand  was  a  very  expei 
operation.    It  cost  $2.8636  per  cubic  yard;  loading  it  on  the  boats 
$0.3937 ;  making  the  total  cost  $3.25|. 

The  stone  furnished  by  the  contra<5tor8  was  excellent.  It  was  a 
hard  limestone,  well  broken  and  clean,  with  sharp  edges  and 
angular.  A  considerable  quantity  was  furnished  in  small  chips  w 
would  pass  through  a  half  or  quarter  inch  ring.  It  answered  wel 
pebbles. 

The  Portland  cement  used  was  the  "  Gibbs,"  from  London,  Bngi 
It  waa  furnished  by  Mr.  Howard  Fleming,  of  New  York,  at  the  i» 
$2.09,  delivered  in  Buffialo  by  canal.  Some  of  it  had  to  be  brou^ 
rail  on  account* of  delays  by  canal.»  This  made  the  average  prs 
the  cement  bought  under  the  contract  (3,000  barrels)  $2,168. 
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additioual  cement  purchased  cost,  delivered  by  rail  in  Buffalo,  $3.57 
per  barrel. 

The  natural  cement  was  furnished  by  F.  O.  Norton,  of  New  York,  at 
$1.20  per  barrel,  delivered  by  canal  in  Buffalo. 

The  pebbles  used  in  the  concrete  were  an  afterthought.  They  were 
purchased  in  the  open  market,  by  authority  of  the  Chief  of  Engineers, 
at  $2  i>er  cubic  yard. 

The  cut  stone  for  the  face  was  very  expensive.  It  cost  84  per  cubic 
yard  for  the  stone  and,  at  10  cents  per  square  foot,  $12.4570,  for  cut- 
ting ;  in  all,  $10.40  per  cubic  yard. 

DETAILS  OF  CONSTRUCTION. 

Plant  employed. — The  plant  employed  in  the  construction  consisted 
of— 

(1)  A  derrick-scow  92J  feet  long,  20  feet  wide,  and  drawing  (loaded)  2 
feet.  On  it  was  a  strong  derrick  fitted  with  two  booms,  one  for  long 
reaches  with  light  loads,  like  the  stone  in  the  face  of  the  wall,  the  other 
for  short  reaches  with  a  heavy  load,  like  the  batches  of  concrete.  Near 
the  stern  of  this  scow  was  a  small  shed  used  as  a  blacksmith  shop. 
Near  the  center  was  a  single-cylinder  double-drum  engine,  wich  the 
following  dimensions:  Cylinder  7|  inches  diameter,  8  inches  stroke; 
drums  14  inches  diameter,  20  inches  long;  spur-wheel  on  drums  30 
inches  diameter;  pinion,  driving  both  spur-wheels,  0  inches  diameter; 
boiler,  vertical,  tubular,  30  inches  diameter,  0  feet  0  inches  long,  CO 
tubes  2  inches  diameter:  ordinary  working  pressure  of  steam,  a  little 
over  6  atmospheres ;  reach  of  long  boom,  42  feet  from  foot  of  derrick- 
mast  ;  of  short  boo.m,  30  feet. 

(2)  Three  scows,  each95J  feet  long,  17  feet  wide,  drawing  (loaded)  5 
feet.  Two  of  these  scows  had  flush  decks;  the  deck  of  the  third  was  3 
feet  below  the  gunwales.  This  third  scow  was  fitted  up  with  a  concrete 
mixer  at  one  end  and  a  platform  near  the  other.  The  mixer  was  a 
hollow  cube,  made  of  boiler  iron,  4  feet  on  an  edge,  and  mounted  on  a 
shaft  which  follows  the  diagonal  of  the  cube.  It  was  driven  by  a  single- 
cylinder  engine  of  7  inches  diameter  of  cylinder  and  12  inches  stroke, 
acting  through  a  driving  belt  and  gearing.  The  pulley  on  the  engine 
was  12  inches  in  diameter;  that  at  the  mixer  28  inches.  The  spur-wheel, 
fastened  to  the  mixer  shaft,  was  24  inches  diameter  and  the  pinion  driv- 
ing it  8  inches.  The  number  of  revolutions  {ji  ven  to  the  mixer  was  gen- 
erally eight  per  minute. 

The  platform  was  15  feet  wide,  measured  parallel  to  the  axis  of  the 
scow.  It  was  3  feet  above  the  gunwales,  or  Ofeet  above  the  deck.  On 
one  side  of  the  platform  was  the  mortar-board  on  which  the  cement 
paste  was  mixed.  On  the  other  stood  the  barrels  of  cement  needed  for 
immediate  use.  From  the  platform  to  the  end  of  the  scow,  a  distance 
of  23J  feet,  was  an  inclined  plane  as  wide  as  the  scow  itself.  In  the 
center  of  the  platform  was  a  hole  3  feet  square. 

On  the  deck  was  a  track  leading  from  underneath  the  jilatform  to 
near  the  frame  supporting  the  mixer. 

(3)  A  small  scow,  55^  feet  long  and  20  feet  wide,  drawing  3|  feet. 
This  scow  and  the  two  of  the  three  mentioned  in  the  preceding  article 

(2)  as  having  flush  decks  were  general-utility  boats,  used  for  transpor- 
tation of  materials  of  one  kind  or  another.  One  of  the  two  was  kept 
constantly  loaded  with  stone  which  had  been  broken  by  hand,  so  as  to 
have  a  supply  ready  in  case  of  the  contractor  failing  to*be  on  hand  in 
time,  a  thing  that  frequently  happened. 
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(4)  The  abovementioued  scows  all  belouged  to  the  work. 

Ill  addition  to  them  there  was  ia  use  dariug  the  time  the  stoue  ma 
sons  were  at  work  a  small  derrick-scow  belonging  to  L.  Harbrecht  k 
Co.,  general  conti*actors  at  Buffalo.  It  did  good  service  in  setting  the 
stone  face  of  the  breakwater.  Messrs.  Fox  &  Hollo  way,  contractors  for 
furnishing  sand  and  pebbles,  left  with  the  work  all  summer  and  fall  a 
large  flat  of  about  300  cubic  yards  capacity.  They  brought  their  mate- 
rials on  smaller  scows  and  unloaded  on  this  large  one.  Had  it  not  beeu 
for  this  vessel  the  work  would  several  times  have  been  much  hampered. 

A  couple  of  small  flats  were  also  hired  from  time  to  time,  as  necessity 
required,  for  special  purposes. 

Tools, — ^The  tools  used  on  the  work  differed  in  no  way  from  those 
generally  used  by  contractors,  except  the  concrete-rammers  and  the 
wheelbarrows.  The  rammers  were  made  of  cast  iron,  with  a  wronght- 
iron  handle.  The  rammer  proper  was  a  square  truncated  pyramid  5 
inches  on  an  edge  at  the  bottom,  3  inches  at  the  top,  and  6  inches  high. 
The  handle  from  the  top  of  the  rammer  was  2  feet  6  inches  high.  It 
was  bent  at  the  top  into  a  flattened  ring  of  such  size  as  to  be  conveD- 
lent  to  hold  with  the  hand.  About  13  inches  from  the  top  a  cross-piece 
was  welded  on  so  as  to  be  perpendicular  to  the  plane  of  the  ring.  The 
wheelbarrows  had  the  frame  of  a  stone-barrow.  On  this  frame  and  as 
near  the  wheel  as  possible  was  permanently  fixed  a  box  holding  2  cobic 
feet.    This  box  was  for  the  purpose  of  measuring  prox>ortions  exactly. 

Sheeting  for  the  concrete. — To  obtain  a  sheeting  or  mold  suitable  for 
making  the  concrete  sections  was  quite  difficult.  It  had  to  be  of  snflB- 
cient  strength,  not  take  up  too  much  room,  not  contain  too  mncli 
material  to  be  exp^osed  to  the  action  of  the  waves  in  case  of  blows  or 
cause  serious  loss  if  carried  away,  be  easy  of  adjustment,  and  of  simple 
arrangement. 

These  results  were  thus  obtained.  Some  wrought-iron  knees  were 
made  2^  inches  wide  and  one-half  inch  thick.  The  two  legs  of  the  knees 
were  bent  so  as  to  be  at  right  angles  with  each  other  in  one  pattern 
and  to  form  an  angle  of  which  the  tangent  is  f  in  the  other.  One  le^ 
was  14  inches  long  and  the  other  12  inches.  At  the  end  of  the  14-inch 
leg  there  was  a  square  bend  with  a  side  2  inches  long.  This  would  give 
a  total  development  for  this  leg  of  16  inches.  In  the  center  of  the  1-- 
inch  leg  wa«  a  slot  10  inches  long  by  three-eighths  inch  wide.  Three 
holes  for  spikes  were  in  the  14inch  leg. 

The  knees  were  attached  to  the  bltir  posts  of  the  bottom  part  of 
the  structure  [slope  ^]  by  means  of  finch  bolts  passing  through  the 
slot  and  the  post,  into  which  the  12-inch  leg  was  countersunk.  The 
14-inch  leg  was  placed  on  the  top  of  the  outside  timber  of  the  soper- 
structure  with  the  2-inch  turn-down  close  up  against  the  inner  fa<» 
This  leg  was  then  spiked  into  place.  The  bMir  post  was  then  raised  ap 
or  moved  down  until  its  top  was  at  the  height  where  the  change  of  slope 
was  to  occur.  The  top  being  at  the  right  height  the  bolts  were  made 
fast  and  the  foot  of  the  post  thus  secured.  The  top  was  held  by  means 
of  a  rod,  one  end  of  which  was  fastened  to  a  plank  spiked  down  to  the 
cribs,  the  other  passing  through  the  head  of  the  post  and  junction  block 
and  made  fast  with  a  nut  and  washer.  The  head  of  the  f  batir  post 
was  cut  off  so  that  the  upper  [f  J  post  could  be  accurately  fitted  thei^ 
to.  The  cross-section  of  the  upper  post  was  4  by  6  inches.  The  foot 
was  secured  to  the  head  of  the  lower  post  by  means  of  the  junction 
block  on  the  outside  and  two  cheeks.  The  latter  were  spiked  to  the 
sides  of  both  posts.  The  tops  of  the  upper  posts  were  connected 
together  by  a  tie-rod  made  in  three  parts.    The  center  piece  had  at  eadi 
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end  an  eye.  The  outside  pieces  were  provided  with  a  hook  at  one  end 
and  a  screw  and  nut  at  the  other.  The  screw  passed  through  the  head 
of  the  upper  post.  The  posts  opposite  each  other  were  held  apart  by 
a  plank  nailed  to  each  and  the  nuts  at  the  ends  of  the  tie-rods  adjusted  so 
as  to  prevent  the  posts  from  spreading  when  the  concrete  was  rammed. 

The  sheeting  was  of  2-inch  plank  spiked  to  the  b&tir  posts. 

Execution  of  the  worlc. — The  carrying  on  of  work  was  theoretically 
very  simple,  so  far  as  the  concrete  work  was  concerned. 

Thei  boats  were  arranged  as  follows:  The  derrick  boat,  which  was  able 
to  control  about  one-half  of  the  length  of  a  section  (25  feet)  without  mak- 
ing the  shovel-cast  too  great  in  spreading  the  concrete,  was  placed  broad- 
side along  and  in  contact  with  the  harbor  face  of  the  breakwater.  On 
this  side  of  the  structure  it  looked  toward  the  north  end.  In  front  of 
it  and  about  12  feet  away  in  the  clear  lay  the  mixer-boat  head  on  to  the 
breakwater.  Immediately  in  rear  of  the  mixer-boat  was  placed  the  large 
float  belonging  to  Messrs.  Fox  &  Holloway,  loaded  with  sand  and  peb- 
bles. On  one  side  of  this  float  lay  one  of  the  scows  belonging  to  the 
work,  loaded  with  broken  stone,  to  be  used  in  case  of  failure  on  the  part 
of  the  contractors  for  that  material  to  keep  up  their  supply.  On  the 
other  side  these  contractors  brought  in  their  float  with  broken  stone 
when  they  had  it. 

When  the  boats  were  all  in  position  and  securely  fastened  together 
juns  were  laid  from  the  inclined  plane  at  the  stern  of  the  mixer  boat  to 
the  various  vessels  so  that  the  materials  could  be  conveniently  wheeled 
up. 

Th«  operation  of  making  the  concrete  was  then  this:  The  mortar  men 
who  were  on  the  platform  of  the  mixer-boat  measured  out  2  cubic  feet 
of  cement  and  mixed  it  with  enough  water  to  make  a  rough  paste. 
The  other  men  loaded  up  their  wheelbarrows  (which  each  held  2  cubic 
feet)  with  the  sand,  pebbles,  and  broken  stone  required  for  a  batch  of 
concrete.  The  proportions  of  these  materials  varied  a  good  deal  on 
acconnt  of  the  impossibility  of  keeping  up  a  fixed  organization.  It 
rarely  happened  that  there  were  the  same  number  of  men  at  work  on 
two  consecutive  days. 

When  the  barrows  were  all  loaded  they  were  brought  and  dumped 
into  a  large  box  standing  on  a  truck  under  the  hole  in  the  platform. 
The  pebbles  were  thrown  in  first,  then  the  sand,  and  lastly  the  broken 
stone.    The  cement  paste  was  thrown  in  with  the  sand. 

The  box,  having  been  loaded,  was  run  out  a  track  to  a  point  where 
the  derrick  could  reach  it  and  raise  it  over  the  mixer.  There  it  was 
taken  by  two  men,  who  dumped  its  contents  into  the  mixer.  Then  it 
was  lowered  back  to  its  truck  and  returned  to  its  place  under  the  plat- 
form, in  reaclioess  for  the  next  load. 

The  ingredients  having  been  dumped  into  the  mixer,  the  latter  was 
started  and  after  it  had  made  from  five  to  ten  revolutions  it  was  emptied 
into  another  box  underneath,  precisely  like  the  one  in  which  the  ingre- 
dients had  been  brought  to  it.  This  box  was  run  out  from  under  the 
mixer  so  that  it  could  be  taken  by  the  derrick,  which  raised  it  and  swung 
it  out  on  the  work,  where  it  was  dumped  and  its  contents  spread  by  the 
spreaders.  The  box  was  returned  to  its  place  and  the  derrick  hitched 
to  the  first  box,  which  in  the  meantime  had  been  refilled. 

After  the  concrete  had  been  spread,  care  having  been  taken  to  cast 
the  finer  parts  of  the  mixture  against  the  sheeting,  so  as  to  have  the 
outside  as  smooth  as  [lossible,  it  was  thoroughly  rammed  in  layers  Of  6 
to  8  inches  in  thickness. 

Two  layers  could  generally  be  laid  in  this  way  over  one-half  of  the 
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length  of  a  section  in  one  day  in  the  lower  part,  viz,  to  the  level  of  the 
banquette,  or  in  half  a  day  in  the  parapet. 

Two  layers  were  put  in  at  a  time  in  order  to  avoid  shifting  the  posi- 
tion of  the  boats,  except  at  the  beginning  or  end  of  the  working  hoars, 
as  it  was  found  that  to  do  so  in  the  middle  of  the  morning  or  afternoon 
demoralized  the  gangs  more  or  less  and  there  was  consequently  some 
friction  in  starting  again. 

With  full  gangs  it  was  found  that  a  batch  of  concrete  could  be  placed 
in  rather  less  than  five  minutes.  In  other  words,  fourteen  batches  have 
been  laid,  spread,  and  rammed  in  one  hour,  but  to  do  it  required  twelve 
men  for  ramming  alone.  This  number  of  rammers  was  rarely  to  be  had. 
The  average  for  the  entire  season  was  about  7  batches  per  hour. 

The  construction  of  the  stone  face  was  very  simple  and  differed  in  no 
respect  from  the  ordinary  methods  of  carrying  on  masonry. 

Difficulties  experienced. — (1)  The  greatest  difficulty  encountered  was 
the  instability  of  the  boats.  If  there  happened  to  be  any  sea  they 
would  rock,  of  course.  As  no  two  boats  could  move  alike  the  runs  were 
constantly  thrown  out  of  place  and  at  times  it  was  necessary  to  adjast 
them  just  before  running  out  each  batch  of  materials.  The  managing 
of  the  boxes  containing  the  concrete  was  exceedingly  troublesome  iin 
der  these  circumstances.  As  a  great  deal  of  the  material  was  deposited 
when  the  boom  of  the  derrick-boat  was  out  at  right  angles  to  the  side 
of  the  scow  and  the  boom  was  30  feet  long,  it  can  well  be  seen  that  a 
comparatively  small  oscillation  of  the  boat  would  be  much  amplified. 
In  fact  I  have  seen  the  box  containing  the  concrete  having  a.  vertical 
motion  of  5  or  six  feet,  caused  by  the  swell.  The  dump  was  dangerous. 
Fortunately  no  accident  happened.  At  times  men  would  have  to  knock 
off  from  seasickness.  (2)  The  next  difficulty  encountered  was  the  crib 
on  which  the  breakwater  light  stands.  Its  position  is  such  that  the 
whole  of  the  first  section  and  the  north  half  of  the  second  were  inaccessi- 
ble from  inside  the  breakwater.  It  was  consequently  necessary  to  move 
the  whole  fleet  to  the  outside.  To  make  this  move  required  about  three 
hours.  Sometimes  the  boats  were  scarcely  in  place  before  the  wind 
would  come  up  so  rapidly  that  they  would  have  to  be  brought  back  for 
fear  of  accident.  They  were  occasionally  kept  on  the  outside  for  some 
time  after  prudence  directed  their  being  returned.  (3)  The  next  diffi- 
culty arose  at  the  salient  angles  of  the  concrete  at  the  bottom  of  the 
structure.  Cement  requires  a  certain  length  of  time  in  which  to  set 
While  this  was  taking  .place  some  of  it  would  be  washed  out  by  the 
swell  caused  by  passing  boats,  if  not  by  the  wind,  and  the  angles  would 
crumble.  Every  way  that  the  ingenuity  of  the  force  could  devise  was 
adopted  to  try  and  prevent  this  wash  until  the  cement  could  Bet.  Not 
one  was  successful.  The  least  unsuccessful  was  to  sheet  the  angle  at 
the  foot  with  tarred  paper  and  crash  inside  of  it.  With  this  system 
the  wash  was  less  than  with  any  other.  It  is  useless  to  mention  what 
did  not  succeed.  (4)  The  only  difficulty  encountered  on  the  masonry 
was  with  the  vertical  joints  at  and  under  the  water-surface,  where  the 
mortar  was  washed  out  when  there  happened  to  be  any  swell  This 
was  readily  overcome  by  laying  a  piece  of  linen  crash  half  under  each  of 
the  stones  alongside  of  the  joint  and  projecting  out  from  the  wall  sof- 
ficiently  far  to  allow  it  to  come  up  and  cover  the  entire  face  of  the  joint 
A  lump  of  rich  mortar,  1  sand  to  I  cement,  waspla<^  in  the  sort  of  bag 
thus  formed.  A  part  of  it  was  worked  into  the  joint  with  the  fingers 
and  the  rest  of  it  left  outside,  so  that  while  it  was  washing  slowly  away 
the  mortar  in  the  joint  would  have  time  to  set  (5)  A  final  difficalt^ 
was  found  in  getting  the  Portland  cement  out  from  New  York.    I  was 
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not  aware  that  the  cement,  as  it  was  imported  from  England,  was  dis- 
tributed direct  from  the  foreign  vessels  to  the  lines  of  internal  transpor- 
tation. The  result  of  this  was  that  an  order  sent  for  cement  abont 
a  month  before  it  was  needed  here  reached  Kew  York  just  after  the  ar- 
rival of  a  vessel.  It  had  then  to  wait  two  weeks  until  the  arrival  of  the 
next.  Some  of  it  was  then  ordered  to  be  sent  by  rail,  via  the  Delaware, 
Lackawanna  and  Western  Railway,  in  order  to  be  sure  of  petting  it  in 
time.  This  company  left  the  cement  on  the  dock  in  New  York  for  an 
entire  week  after  receiving  the  shipping  order.  The  consequence  was 
that  the  cement  came  three  days  after  the  previous  supply  was  ex- 
hausted. 

The  first  of  these  difficulties  can  be  overcome  by  means  of  a  large 
float  of  such  size  that  all  the  materials,  machinery,  etc.,  can  be  put  on 
it  and  have  thus  a  good  and  efficient  arrangement  in  placeof  one  which, 
while  it  answered  a  certain  purpose,  was  unquestionably  very  inferior. 

The  second  difficulty  will  not  be  encountered  again. 

The  third  difficulty  will  be  avoided  by  the  use  of  blocks  made  on  shore 
and  not  placed  on  the  breakwater  until  they  have  become  thoroughly 
hard.  The  Chief  of  Engineers  has  authorized  the  construction  of  such 
blocks  so  that  the  experiment  may  be  tried. 

The  fourth  difficulty  will  exist  so  long  as  masonry  is  set  in  the  water. 

The  fifth  will  be  avoided  by  having  all  the  cement  sent  out  at  once, 
and  stored  where  it  can  be  conveniently  reached. 

Weather. — The  weather  as  a  rule  was  favorable  for  carrying  ou  the 
work.  Two  severe  gales,  of  which  diagrams  are  given,  did  some  dam- 
age, which  will  be  mentioned  further  on. 

COST  OF  THE  WORK. 

The  total  cost  of  the  labor  of  reconstruction  was  $21,822.77  for  the 
entire  year.  To  this  should  be  added  the  cost  of  the  labor  for  the  year 
ending  June  30, 1887,  amounting  to  $2,016.73,  making  the  total  cost  of 
labor  for  the  reconstruction  $23,839.60  to  June  30, 1888. 

As  a  good  deal  of  this  labor  was  performed  in  handling  material 
which  has  not  yet  been  used  the  true  net  cost  of  the  labor  does  not  ap- 
pear for  the  work  done  to  date. 

The  following  cost  of  the  reconstruetion  of  the  breakwater  was  made 
up  to  April  1, 1888.  As  no  work  has  been  done  on  this  reconstruction 
since  November,  1887,  the  figures  may  be  allowed  to  stand. 

The  expenditures  on  account  of  the  reconstruction  are  as  follows,  to 
April  1,1888: 


Materials : 

Cement $10,271.87 

Brokenstone 3,188.44 

Dimension  stone 2,614.50 

Cut  stone 1,112.48 

Pebbles 5,775.20 

Sand 900.00 

Iron 616.24 

Timber 461.31 


Total 24,940.04 


Labor : 

Tearing  down  old  work . .  $2, 818. 66 

Masonry 5,392.33 

Concrete 15,130.92 


Totallabor 23,341.91 

Machinery 1,810*11 

Miscellaneous 26,098.86 


SUMMARY  OF  EXPENDITURES. 

Materials $2,940.04 

23,341. 


LAbor  . 


.91 


Machinery 1,810.11 

Miscellaneous 26,098.86 


Total 76.190.1 
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From  this  figure  must  be  deducted  the  following  items  of  materials, 
plant,  tools,  etc.,  on  hand : 


Boats $6,000.00 

Tools 200.00 

PJant 300.00 

Machinery 782.00 

Cement 1,656.00 

Cut  stone 1,112.48 


Stone  catting $7,219.3;J 

Dimension  stone 9*20.00 

Pebbles 197.00 

Broken  stone 40.00 


Total 18,420.80 


Total  expenditures 176,190.92 

Value  of  material,  etc 18,426,80 

Net  cost 57,764.12 

The  concrete- faced  part  of  the  work,  250  feet  in  length,  is  practically 
finished.  The  stone-faced  part,  200  feet  long,  is  more  than  two-thirds 
done.  This  gives  the  equivalent  of  383  lineal  feet  finished.  Hence  the 
cost  per  foot  is  $150.82. 

To  determine  the  cost  per  cubic  yard  of  concrete  and  masonry  the  fol- 
lowing data  are  necessary : 

(1)  The  work  is  divided  into  sections  of  50  feet  in  length  each,  cor- 
responding to  the  cribs  of  the  substructure.  The  sections  are  numbered 
(Consecutively,  No.  1  being  at  the  north  end. 

(2)  The  area  of  cross-section  of  the  superstructure  is  334  surface  feet. 

(3)  Sections  1,  2,  3,  4,  and  5  are  all  faced  with  Portland  cement  con- 
crete on  the  front,  top,  and  back  faces,  and  on  the  south  end.  Section 
1  is  also  faced  with  Portland  cement  concrete  on  the  north  end.  The 
thickness  of  the  Portland  cement  is  3  feet 

(4)  Sections  6,  7,  8,  and  9  are  faced  with  stone  on  the  lake  side  and  on 
the  harbor  side  of  the  banquette. 

(5)  The  interior  mass  of  sections  1,  2,  3,  and  5  is  of  natural  cement 
concrete;  that  of  0,  7,  8,  and  9  is  of  Portland  cement  concrete. 

With  these  data  we  find— 

Cable  yards. 
In  section  1 : 

Portland  cement  concrete 324.77 

Natural  cement  concrete 293.74 


Total  in  section 61d.51 

In  each  of  sections  2, 3, 4,  and  5 : 

Portland  cement  concrete 304.54 

Natural  cement  concrete .  313.96 


Total  in  each 6ia50 

In  the  four  sections : 

Portland  cement  concrete 1,218.16 

Natural  cement  concrete 1,255.84 


Total ^2, 474. 00 

In  all  five  sections : 

Portland  cement  concrete 1,542.93 

Natural  cement  concrete 1,549.5(5 


Total 3,092.51 

In  order  to  complete  the  banquettes  of  these  five  sections  120  cuhic 
yards  of  Portland  cement  concrete  are  needed.  This  leaves  a  total  of 
1,422.93  cubic  yards  in  place. 

Sections  6,  7,  8,  and  9  are  completed  to  a  height  of  8.5  feet  only.  The 
area  of  cross-sections  of  these  sections  is  229.5  square  feet,  of  which  25.5 
square  feet  are  in  the  masonry  of  the  lake  face,  13.5  square  feet  in  the 
harbor  faces,  and  190.5  square  feet  in  the  concrete  interior. 
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III  eacli  bectioii  wo  have : 
Of  lake-face  masonry  ... 
Of  barbor-faco  maflonry 
Of  concrete 


Cabio  yards. 
47.22 
25 
..       352.77 


Total 


424.99 


In  the  four  sections  we  have : 

Of  lake-face  masonry 18S.88 

Of  harbor-face  masonry 100 

Of  concrete 1,411.08 


Total l,699.9t) 

From  the  concrete  must  be  deducted  46.3  cubic  yards  for  the  ua- 
fiaished  banquette  of  sections  8  and  9,  leaving  1,364.78  cubic  yards  in 
place.    Taking  all  these  quantities  together  we  have : 

Cubic  yards. 

Portland  cement  concrete,  sections  lto5 1, 422. 93 

Portland  cement  concrete,  sections  6  to  9 I,ii64. 78 

Total  Portland  cement  concrete  in  place 2,787.71 

Total  natnral  cement  concrete  in  place 1,549.58 

TotAl  concrete  in  place 4,337.29 

Estimated  loss  by  storms : 

Portland 150 

Natural 600 

750. 00 


Total  concrete  made..... 5,087.29 


Portland  cement  concrete  made 2,937.71 

Natnral  cement  concrete  made 2, 149.58 


Total  concrete  made 5,087.29 

In  the  concrete  there  is  a  quantity  of  large  stone.  Just  how  much 
can  not  be  said.  It  is  at  least  300  cubic  yards.  This  leaves  of  concrete 
5,087.29—300=4,787.29  cubic  yards.  To  make  this  5,797  batches  were 
made,  giving  0.8258  cubic  yards  to  the  batch. 

The  materials  used  were : 


Portland  cement,  at  $2.168 barrels. 

Portland  cement, at  $2. 57 do... 

Natural  cement, at  |1.20 do... 

Sand,  at  80  cents cubic  yards. 

Pebbles,  at  $2   do... 

Broken  stone, at  $1.84 do... 

Broken  stone, at  $3.25| do... 

These  prices  give  the  following  results : 


2,383 

193 
1,383 

946 
2,789.6 
1,778 

949 


Oment : 

2.383  barrels,  at  $2.168 

lWbttirel».at$2.57 

1,383  barrelB,  at  $1.20 

Smxid 

Pebbles 

Broken  stono ». 

Do 

L4ibor 


Total  . 


Cabio  yards  in  plaoe.. 
Coat  per  enbic  yard.. 


Portland 

cement 

concrete. 


$5, 166. 34 
496.01 


437.02 
8,221.77 
1,841.20 
1,786.10 
0,952.43 


10,890.87 


2.937.71 
$0,774 


Natural 

cement 

concrete. 


$1,659.60 
819.78 
2,357.43 
1.847.24 
1,306.19 
5,087.22 


12,077.46 


2,149.58 
$35.62 
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Cost  of  concrete-faced  part,  ^Ofeet  long,  per  running  foot. 

1,422.93  cabio  yards  Portland  cement  concrete  at|fl.774 $^^^ 

1,649.68  cubic  yartis  natural  cement  concrete  at  $5.62 8^708.6; 

Tot*l mw^tl 

18, 348.  01 

— .,^    ■  =  $73.302= cost  per  foot 

Materials  in  a  cvh'ic  yard. 


Portland 

Nttnri: 

cement 

OMMBr 

concrete. 

concret)'. 

0.877 

lii. 

.^288 

nil 

f.02l 

iC. 

14.805 

ltK« 

14473 

14  r 

Cement barrels. 

Do cubic  feet. 

Kand  do... 

Pebbles do... 

Biokon  stone do... 

Total cubic  feet. 


37.587 


The  masoury -faced  part  is  unfinislieil. 

The  cost  of  cuttinir  the  stone  was  16  cents  per  square  foot.  The  nam 
ber  of  square  feet  paid  for  is  59,827.  The  number  of  cubic  yards  of  cut 
stone  built,  on  hand,  and  lost  is  780.93.  Square  feet  cut  for  1  cubic 
yard,  70.61.  This,  at  10  cents  per  square  foot,  gives  $12.4576  per  cubic 
yard. 

The  cost  of  the  masonry,  then,  is: 

258.88  cubic  yards  stone,  at  $4 $1,0351.'^ 

188.88  cubic  yards  cut  stone,  at  $12.4576 -2,352.9? 

G17  barrels  Portland  cement,  at  $2.168 1,337.68 

179  cubic  yards  sand,  at  80  cents 143.^ 

Labor b.'S^^ 


Total 10>X: 

The  length  of  the  masonry  face  is  200  feet.  The  cost  per  foot  b 
$10,20l.70-T.200=$5l.3085  in  its  present  condition.  But  the  preseoi 
height  is  to  the  completed  height  as  8.5  to  14.  The  cost  per  raoniai 
foot  of  the  completed  height  will  be  $84.46. 

The  interior  of  the  masonry-faced  portion  is  all  of  Portland  cemttA 
concrete.  It  contains  1,364.78  cubic  yards.  Its  cost  is,  1,364.7S  M 
0.774=89,245.70,  or  per  running  foot,  $40.2285. 

It  is  impossible  to  make  any  exact  comparison  between  the  relative 
cost  of  the  concrete-faced  portion  and  that  faced  with  stone,  becaoised 
the  latter  there  are  departures  from  the  original  design,  and  the  work  i 
not  finished. 

The  departures  consist  in  these  : 

(1)  On  account  of  the  lateness  of  the  season  Portland  cement  « 
substituted,  with  the  approval  of  the  Chief  of  Engineers,  for  thenatmi 
cement  on  the  inside  of  the  work. 

(2)  It  was  intended  to  construct  the  interior  slope  of  the  parapet  ^ 
small  rubble.  During  the  gale  of  October  3  and  4  the  supply  of  Ai 
stone  which  I  hatl  accumulated  while  tearing  down  the  breakwater  «< 
washed  overboard.  There  being  no  time  to  g4t  more,  the  concrete  »l 
built  out  to  the  interior  slope. 

The  difference  in  the  price  of  masoury  and  concrete  is,  however,  Ti 

freat.    The  lake  face  of  the  work  where  the  stone  is  cut  gives  a  colli 
39.638  per  cubic  yard.    The  cost  of  the  Portland  cement   conerott 
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$6,774.  The  cost  of  the  stone  facing  is  therefore  5.85  times  that  of 
Portland  cement  concrete.  If  it  were  built  of  uncut  stone  the  cost 
would  then  be  4  times  the  cost  of  the  concrete. 

In  the  above  discussion  of  the  cost  of  the  work  I  have  iocluded  only 
the  material  and  labor.  Many  of  the  miscellaneous  items  could  scarcely 
be  proportioned  between  the  concrete  and  the  masonry  without  a  degree 
of  attention  and  care  far  in  excess  of  the  value  of  the  result. 

For  example :  Hdw  separate  the  value  of  tools  and  plant  when 
they  were  used  indiscriminately  on  each  class  of  work  f  Or  how  separ- 
ate the  item  of  the  hire  when  the  tug  would  be  used  sometimes  for  one, 
then  for  the  other,  and  again  for  both  f  In  like  manner  for  nearly 
every  item  on  the  list  of  miscellaneous  expenditures. 

Then,  too,  such  expenditures  will  differ  at  various  localities ;  whereas 
the  actual  labor  remains  nearly  constant. 

This  report  gives  only  the  cost  in  money.  The  accompanying  time- 
sheet  will  enable  any  one  to  see  exactly  what  amount  of  labor  will  be 
required  to  produce  a  similar  result.  I  regard  the  cost  in  hours  as  of 
far  more  importance  to  the  engineer  than  that  in  money.  If  the  cost  in 
hours  be  known  the  cost  in  dollars  and  cents  can  easily  be  found  at 
any  other  point  by  consulting  the  labor  market  at  that  point ;  whereas 
when  prices  vary  no  idea  of  cost  can  be  had  if  quantities  be  not  given. 

Damage  done  by  galea. — Early  in  the  morning  of  October  3  the  wind 
began  to  rise,  and  between  7  and  8  a.  m.  had  reached  a  velocity  of  29 
miles  an  hour.  It  was  at  that  tim*e  breaking  over  the  entire  length  of 
sections  C,  7,  8,  and  9.  The  condition  of  the  work  then  was  this :  The 
face  of  section  C  was  for  more  than  half  its  length  7  feet  above  water. 
The  revetment  wall  of  the  interior  slope  was  about*  3  feet  high.  The 
faces  of  the  other  sections  were  of  various  heights  but  none  less  than  4 
feet.  In  all  cases  the  concrete  was  sufficiently  high  to  support  the 
front.  The  concrete  in  this  case  was  of  natural  cement.  None  of  it  had 
been  in  place  more  than  five  days,  therefore  it  lacked  the  strength  to 
withstand  the  wash  of  the  waves  over  it. 

The  velocity  of  the  wind  increased  to  such  an  extent  that  between  9 
and  iO  a.  m.  it  reached  42  miles.  The  maximum  was  reached  between  2 
and  3  p.  m.,  when  it  was  46  miles  for  the  hour,  with  a  little  spurt  from  2  to 
2.05  of  60  miles  per  hour.  After  that  the  wind  subsided  until  it  reached 
20  miles  between  10  and  11  p.  m.  The  highest  velocity  reached  on  the 
4th  was  37  miles  between  10  and  11  a.  m. 

The  damage  done  by  this  gale  was  great.  Almost  the  whole  of  the 
concrete  interior  of  sections  6,  7,  8,  and  9  was  carried  away.  In  some 
cases  the  stone  ballast  ot^the  cribs  was  washed  out  as  much  as  3  feet. 
The  masonry  face  of  the  wall  was  uninjured,  although  it  must  have 
stood  unsupported  some  12  or  15  hours.  A  considerable  amount  of 
broken  stone  and  small  cut-stone  was  washed  off  tlie  breakwater.  The 
quantity  can  only  be  guessed  at. 

On  October  23  another  gale  occurred.  Between  noon  and  1  p.  m. 
the  wind  was  8  miles  an  hour.  It  rose  to  18  miles  in  the  next  hour  and 
remained  nearly  stationary  until  7  p.  m.  Thence  it  rose  very  steadily, 
and  from  1  to  3  a.  m.  of  the  24th  it  blew  at  57  miles.  From  this  figure 
it  gradually  fell  off.    No  special  damage  was  done. 

Present  condition  of  the  work, — A  careful  examination  of  the  new 
work  was  made  on  May  18,  1888,  all  the  ice  having  left  the  lake.  No 
damage  to  the  concrete  or  the  mnsonry  was  to  be  found.  The  ice  bist 
winter  was  exceptionally  heavy.  Three  heavy  oak  piles,  which  had 
been  driven  at  the  northern  lake  corner  of  the  work  as  a  sort  of  fender, 
and  which  were  secured  to  the  concrete  parapet  by  an  inch  chain,  were 
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torn  out  aud  tbo  chain  broken  away  from  both  anchoring  rings.  There 
is  no  degradation  of  the  concrete  surface  perceptible. 

Result — If  the  experience  of  one  very  severe  winter  can  be  regarded 
as  a  test,  I  think  that  there  can  be  no  doubt  as  to  the  ability  of  either 
form  of  structure  to  withstand  the  effects  of  the  weather  and  ice  as 
found  at  this  point. 

Recommendation, — Jn  view  of  the  great  economy  to  be  obtained  over 
masonry  by  the  use  of  concrete  facing,  I  have  to  recommend  that  the 
masonry  be  abandoned  after  the  present  supply  of  cat-stone  now  on 
hand  shall  be  exhausted. 

Remarks. — In  his  annual  report  for  1882  Colonel  McFarland  estimates 
that  to  rebuild  the  superstructure  of  the  breakwater  with  timber  filled 
with  stone  would  cost  $60  per  running  foot.  The  cross-section  that  he 
proposed  has  25G.3  square  feet.  The  cross-section  adopted  for  the 
masonr3^  superstructure  has  334  square  feet,  or  1.3  times  t^ie  area  of 
the  first.  Multiplying  $60  by  1.3,  we  obtain,  as  the  cost  of  a  timber 
superstructure  having  the  same  cross-section  as  the  masonry,  $78. 
Assuming  the  life  of  timber  to  be  fifteen  years  (letter  of  the  Board  of 
Engineers  dated  February  2, 1887,  to  the  Chief  of  Engineers),  and  its 
annual  deterioration  to  be  proportional  to  its  ag^,  we  have,  as  the  valae 
of  the  annual  deterioration  per  running  foot,  $5.20.  The  excess  of  cost 
of  work  done  last  season  per  running  foot  over  the  timber  superstruct- 
ure is  $72.82.  The  extra  cost  of  the  work  done  last  year  will  be  justi- 
fied at  the  end  of  fourteen  years.  If  the  work  be  wholly  of  concrete 
the  cost  per  running  foot  will  be  less  and  the  excess  over  timber  the 
sooner  justified. 

MINOR  BEPAIES. 

The  minor  repairs  to  the  breakwater  were  very  heavy. 

As  mentioned  in  my  last  annual  report  the  south  parapet  suffered 
most.  After  opening  the  deck  it  was  found  that  for  a  length  of  700  flset 
every  one  of  the  open-built  cross- walls  had  given  way  under  the  weight 
of  ice.  AH  the  solid  walls  remained  firm.  The  deck  joists  for  the 
whole  length  ^.failed  as  mentioned  last  year  (Report  Chief  of  Engi- 
neers^ 1887,  Part  III,  page  2352).  The  deck  presented  a  series  of  waves 
both  parallel  with  and  transverse  to  the  face  of  the  structure.  The 
lowest  points  were  over  the  open-built  walls  and  the  highest  over  the 
solid  cross- walls. 

All  the  places  crushed  in  by  the  ice  during  the  winter  of  1886-'87 
were  repaired.  In  many  cases  a  single  stick  had  to  be  taken  out  of  the 
face  of  the  wall  just  at  the  level  of  the  water.  It  was  difilcult  work. 
The  timber  above  and  below  the  pne  stick  was  perfectly  sound.  It 
would  have  been  very  expensive  to  tear  down  a  height  of  12  feet  of  the 
face,  and  equally  s6  to  rebuild  this  height.  The  following  mode  of 
repairing  was  adopted : 

(1)  The  pocket  in  rear  of  the  broken  stick  was  emptied  of  stone,  as 
far  as  might  be  necessary,  and  the  stick  was  cut  out  from  one  cross- wall 
to  the  next. 

(2)  A  new  stick  was  put  in  the  old  one's  place,  the  old  drift-bolts 
having  been  cut  off. 

(3)  A  12  by  12  inch  stick  was  placed  in  each  face  corner  of  tfa^  pocket, 
so  as  to  cover  at  least  the  next  stick  below  and  the  two  sticks  next 
above  the  new  one.  A  1^-inch  screw-bolt  was  then  passed  through  each 
end  of  the  new  stick  and  the  two  corner  posts,  these  latter  being  tbeo 
secured  to  the  cross^ walls. 

The  labor  necessary  to  do  a  small  piece  of  *  work  like  this  was  great. 
In  the  first  place,  about  27  cubic  yards  of  stone  had  to  be  taken  out  and 
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put  back  for  each  pocket  where  such  work  was  done.  lu  order  to  re- 
move the  stick  it  had  to  be  liewed  out  with  an  adz,  the  workman  lying 
OQ  his  side  on  a  float. 

Damage  by  gales, — The  gale  of  October  3  and  4, 1887,  did  serious  dam- 
age. The  deck  of  the  south  parapet  had  been  partly  laid  open  in  order 
to  rei)air  tho  damages  done  by  the  winter.  The  storm  carried  away  all 
of  the  damaged  deck  and  all  of  the  harbor-wall  of  the  parapet,  besides 
greatly  injuring  many  of  the  cross-ties  and  washing  out  much  of  the 
stone  ballast. 

Aft^r  the  storm  went  down  the  materials  required  to  repair  the  dam- 
age were  at  once  purchased  under  emergency  and  work  of  restoration 
was  begun.  Two- thirds  of  the  harbor-wall  of  the  parapet  had  been  re- 
placed and  many  of  the  emptied  pockets  refilled  when  came  the  storm 
of  October  23  and  24,  which  tore  out  all  the  new  and  incomplete  work 
save  a  length  of  15  feet.  The  repairs  were  completed,  however,  before 
December  1. 

Cost  of  repairs. — The  minor  repairs  to  the  breakwater  have  cost  for 
the  year  $17,933.32,  distributed  as  follows: 

Materials : 

Drift-bolts  and  spikes |1,373.03 

Timber 6,036.46 

Stone 1,667.16 

Total  materials 9,076.65 

Labor: 

Pile-driving 1189.00 

D 586.33 

B 2,215.64 

S 490.93 

C 1,833.83 

P 42.29 

P'' 133.46 

y 9.91 

Total  labor 5,501.39 

Miscellaneous:  ^ 

Boats : 1,425.47 

Tug  hire 701,45 

luspection 552.08 

Watchman 266.71 

Tools 185.52 

Supplies v 135.82 

Plant 37.77 

Fuel 34.75 

Job  printing 7.07 

Advertisement « 6.00 

General  expenses 1. 80 

Telegrams .84 

Total  miscellaneous 3,355.28 

Total  repairs 17,933.:« 

IV.  SAND  CATCH  OB  PILE-PIEll. 

Construction. — Begun  in  1875 ;  G50  feet  finished  Two  hundred  and 
twenty^feet  added  in  1876.    No  extension  since. 

Damages  and  repairs. — Slight  repairs  made  in  1877  and  1887.  Thor- 
oughly overhauled  and  put  in  order  in  1885. 

The  accumulation  of  sand  is  not  appreciably  greater  on  the  south 
side  of  the  pier  than  on  the  north  side,  although  the  work  has  stood  for 
twelve  years  as  it  is  now. 

Nothing  was  done  to  this  part  of  the  work  during  the  past  year. 
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V.  BOAT-HOUSE. 

Bepairs  were  made  to  the  boat-house  daring  the  year  to  the  amount 
of  $29.27  for  materials  and  $2.25  for  labor.  In  the  cost  of  the  materials 
is  included  $13.75  for  a  stove. 

PROPOSED  OPERATIONS. 

With  the  funds  remaining  on  hand  it  will  not  be  possible  to  do  any* 
work  beyoDd  a  little  patching  from  time  to  time.  Should  a  new  appro- 
priation become  available  in  the  course  of  the  next  fiscal  year  it  is 
proposed  to  expend  it  mainly  in  continuing  the  reconstruction  of  thesa- 
perstructure  of  the  breakwater,  abandoning,  however,  the  masonry  face 
and  substituting  therefor  the  Portland  cement  concrete. 

Minor  repairs  will  be  continued  from  time  to  time  as  they  may  arise. 

Judging  by  the  work  of  the  season  of  1887  it  will  be  safe  to  retain 
the  estimate  given  in  last  year's  report  for  the  cost  of  reconstruction, 
viz,  $160  per  running  foot,  so  as  to  cover  expenses  like  those  for  the 
office,  etc. 

The  work  remaining  to  be  done  is  the  same  now  as  it  was  then,  except 
that  instead  of  the  repairs  having  covered  last  season  a  length  of  750  feet 
they  only  cover  450,  of  which  200  are  not  wholly  finished.  This  leaves 
1,400  feet  of  the  breakwater  on  which  the  superstructure  must  be  re- 
built before  anything  else  is  done.  The  1,500  feet  south  of  the  north 
parapet  still  holds  together.  This  should  be  rebuilt  as  soon  as  the 
above  1,460  feet  is  finished.  We  have  thus,  in  all,  2,960  linear  feet  of 
reconstruction  to  do.  At  the  above  estimated  figure  this  will  cost 
$473,600. 

For  minor  repairs  $20,000  should  be  allowed.  During  the  past  year 
$18,000  in  round  numbers  were  expended  on  this  class  of  work. 

So  much  of  the  breakwater  is  in  a  nearly  ruined  condition  that  no 
tliought  of  its  extension  can  be  considered  until  all  the  unsound  parts 
are  put  in  good  order. 

It  lacks  1,245  fe^t  of  its  full  length.  At  the  rate  of  $110  per  foot  it 
will  cost  $136,950  to  complete  it. 

The  shore-arm  of  the  breakwater  is  to  be  3,300  feet  long.  Its  con- 
struction at  $100  per  foot  will  cost  $330,000.  The  consideration  of  this 
work  may  be  omitted  for  the  time  being,  or  at  any  rate  until  the  exten- 
sion of  the  breakwater  shall  have  been  completed. 

There  will  thus  be  required  for  the  year  ending  June  30, 1890 : 

For  reconstraction $473«600 

For  minor  repairs 20,000 

For  extension 136,950 

Total 630,660 

OCCUPATION  OF  THE  NORTH   PIER  BY   THE  DELAWARE,  LACKAWANNA 
AND  WESTERN  RAILWAY  COMPANY. 

This  .pier  is  the  only  one  of  the  Government  works  permanently  oc- 
cupied by  corporfttions  or  private  parties. 

The  occupancy  of  this  pier  began  in  1878  and  1879.  In  his  annual  re- 
port for  1879  Major  McFarland  mentions  that  the  Delaware,  Lacka- 
wanna and  Western  Eailroad  Company  had  taken  possession  of  the 
north  pier,  which  had  been  for  more  than  fifty  years — since  1826— in 
possession  of  the  United  States. 

In  October,  1879,  the  railway  compan3'  committed  its  first  overt  act 
-of  disputing  with  the  United  States  the  possession  of  the  pier  by  on- 
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dertaking  to  remove  from  the  pier  tbe  boat-hoase  used  by  the  Govern- 
ment  employes. 

Major  McFarlaDd  asked  for  iustractiona  in  case  the  company  refused 
to  discontinue  their  encroachments.  The  matter  was  referred  to  the 
Attorney-General,  who,  on  November  7, 1879,  wrote  to  the  Secretary  of 
War  as  follows : 

If  tbe  railway  company  or  canal  company  attempt  to  meddle  with  this  possessiou 
(of  the  United  States)  Major  McFarland  should  oppose  each  resistance,  aad  so  much 
force  as  is  necessary  to  retain  it. 

He  does  not  need  the  service  of  special  legal  counsel,  but  only  to  be  instructed  to 
hold  every  inch  of  ground  to  which  the  possession  of  the  Government  for  so  long,  a 
period  gives  it  a  title,  and  to  be  furnished  with  such  force  as  is  necessary  to  enable 
him  to  do  so. 

The  company  still  continuing  its  interference  the  Secretary  of  War, 
on  November,  20,  1879,  instructed  the  commanding  officer  at  Fort  Por- 
ter to  send  a  guard  to  take  possession  of  and  protect  the  pier. 

On  November  26,  1879,  the  railroad  company,  through  its  counsel, 
Mr.  Sherman  S.  Rogers,  made  application  to  the  Secretary  of  War  to 
continue  its  work  on  the  pier  for  certain  reasons,  of  which  the  first  two 
are: 

First.  The  railroad  company  claims,  and  believes  it  will  at  the  proper  time  be  able 
to  satisfy  the  (Government  authorities  that  it  is  the  owner  in  fee,  by  regular  proper 
title,  of  the  land  on  which  the  pier  rests. 

Second.  That  the  Government  never  obtained  any  title,  but  about  the  year  1826 
constructed  its  pier,  paying  no  attention  to  the  question  of  title. 

After  much  correspondence  and  arrangemeat  of  details,  all  of  which 
is  given  in  the  Report  of  the  Chief  of  Engineers  for  1880,  rart  3,  pages 
2195-2201,  the  company  was  allowed  to  continue  its  work  under  the 
following  stipulation : 

STIPULATION  OF  DECEMBER  9,  1879. 

In  consideration  of  the  action  of  the  authorities  of  the  United  States  Government,  by 
which  theDelaware,  Lackawanna  and  Western  Railroad  Company  is  permitted  to  pro- 
ceed with  the  construction  of  720  feet  of  pier  on  the  site  of  the  north  pier  of  Buffalo  Har- 
bor, it  is  stipulated  and  agreed  on  behalf  of  said  company  that  the  United  States  shall  be 
held  to  be  in  possession  of  the  new  pier  to  the  same  extent  as  they  were  of  theoldi)ier, 
and  that  such  permission  shall  not  in  any  manner  prejudice  any  legal  or  equitable  right 
of  the  United  States  of  America ;  that  the  rights  of  said  the  United  States  of  America 
in.  the  new  pier  shall  be  precisely  the  same  as  its  rights  in  the  old  pier  ;  and  that  no 
right  whatever  of  said  the  United  States  of  America  shall  be  prejudiced  by  anything 
dqne  or  left  nndone  by  it  before  the  completion  of  such  new  i>ler  by  said  company.  And 
said  company  further  agrees  to  furnish  on  said  pier  (or  on  its  premises  contiguous,  at 
such  convenient  place  as  the  Qovemment  authorities  may  suggest)  suitable  conveni- 
ences for  boat  landing,  and  boat-house  for  the  use  of  the  Qovemment  officers  and  men 
who  shall  be  engaged  in  the  construction  of  Buffalo  Breakwater  and  other  improve- 
ments of  Buffalo  Harbor. 

Nothing  herein  shall  be  construed  as  a  waiver  of  or  shall  in  any  manner  impair 
any  right  of  said  company  in  the  old  pier  or  the  premises  covered  thereby. 

In  witness  whereof  the  Delaware,  Lackawanna  and  Western  Railroad  Company  has 
caused  this  stipulation  to  be  signed  by  its  president  and  its  corporate  seal  to  be  affixed 
thereto,  at  its  office  in  the  city  of  New  York,  this  9th  day  of  December,  1879. 

Sam.  Sloan, 

Fresident, 

Attest : 

[SEAL.]  Fred.  F.  Chambers, 

Secretary, 

In  House  Ex.  Doc.  No.  259,  Forty-eighth  Congress,  second  session, 
Captain  Maguire  shows  very  clearly  that  the  Delaware,  Lackawanna  and 
Western  Railroad  Company  has  absolutely  no  title  to  the  ground  under 
the  pier.    The  following  is  a  summary  of  his  investigation : 

(1)  By  an  agreement  dated  peccmber  16,  1786,  between  the  commis- 
sioners of  the  Commonwealth  of  Massachusetts  and  of  the  State  of  New 
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York,  Massachusetts  obtained  the  title  to  the  soil  under  the  water  at 
what  is  now  known  as  Buffalo  Harbor. 

(2)  In  1788  Massachusetts  sold  all  her  land  in  New  York  to  Phelps  and 
Gorham  for  $1,000,000.  They,  not  being  able  to  pay,  were  released,  and 
on  March  8, 1791,  Massachusetts  sold  to  Eobert  Morris  the  pre-emption 
right  and  all  other  rights  which  the  Commonwealth  of  Massachusetts 
had  in  and  to  certain  lands  ''  together  with  the  right  of  pre-emption 
wliich  tlio^  Commonwealth  hath  to  all  islands  or  waters  in  Lake  Erie  by 
virtue  of  any  cession  from  the  State  of  New  York  to  said  Common- 
wealth.'' 

(3)  On  December  24, 1792,  Robert  Morris  sold  to  Herman  Le  Roy  and 
John  L.  Lincklaen  land  described  as  follows : 

Beginninji;  at  a  point  on  the  sontheru  shore  of  Lake  Ontario,  1  mile  due  east  from 
the  northern  termination  of  the  strait  which  divides  Lake  Ontario  from  Lake  Erie, 
being  a  comer  of  lands  resarved  by  the  State  of  New  York,  and  from  said  point  ex- 
tending along  the  shore  of  Lake  Ontario  eastwardly,  so  far  as  upon  actual  mensu- 
ration shall  be  fonud  necessary  to  include  within  the  lines  and  bounds  hereinafter 
mentioned  and  described  the  full  and  just  quantity  of  1,000,000  acres  of  land  exclu- 
sive of  lands  covered  with  the  waters  of  ponds  or  lakes  within  the  same,  which  shall 
be  more  than  4  miles  in  circumference,  as  to  such  pond  or  lake,  and  from  the  termina- 
tion of  the  said  boundary  so  to  be  ascertained,  extending  by  a  meridian  line  due  south 
to  the  boundary  of  the  State  of  Pennsylvania,  thence  by  the  same  west  to  a  corner 
of  a  triangular  piece  of  land  granted  by  the  United  States  to  the  State  of  Pennsyl- 
vania; thence  by  the  perpendicular  line  of  said  triangle  due  north  to  the  shoieof 
Lake  Erie ;  thence  along  the  shore  of  Lake  Erie  to  the  place  where  the  lines  of  lands 
reserved  by  the  State  of  New  York  shall  be  found  to  intersect  the  said  shore ;  thence 
along  the  lines  and  bounds  of  the  said  reserved  lands,  northwardly  and  eastwardly, 
to  the  point  of  beginning.      » 

In  the  above  deed  the  tract  sold  extends  only  to  the  shore  of  Lake 
Erie ;  the  soil  under  the  waters  of  the  lake  was  not  sold. 

The  Holland  Land  Company  obtained  possession,  oa  the  fourth  trans- 
fer, of  the  land  near  the  month  of  Buffalo  Greek  on  July  10, 1798,  and, 
a  little  later,  of  the  land  at  the  mouth  of  the  creek.  In  all  the  succes- 
sive transfers  the  deeds  read  "  to  the  shore  of  Lake  Erie''  as  in  tlie  deed 
of  Morris  to  Le  lioy  and  Lincklaen,  and  make  no  mention  of  the  soil 
under  the  water. 

In  1819  the  State  of  Kew  York  {^ranted  $12,000  to  construct  a  pier 
at  the  mouth  of  BufiTalo  Creek.  This  pier  was  built  in  1820-'21.  In 
1826  the  first  appropriation  for  Buffalo  Harbor  was  made  by  the  General 
Government,  which  then,  through  its  agents,  entered  on  and  took  pos- 
session of  the  pier.  The  appropriation  by  the  United  States  was  made 
May  26,  1826. 

On  December  10, 1827,  about  a  year  and  a  half  after  the  United  States 
had  taken  posession,  the  Holland  Land  Company  conveyed  to  John  C. 
Lord,  by  quitclaim  deed,''  all  the  land  covered  and  occupied  by  the 
United  States  pier  lately  erected  on  the  north  side  of  Buffalo  Creek 
jmd  harbor,  in  the  village  of  Buffalo,  etc." 

After  a  series  of  transfers,  all  based  on  this  quit-claim  deed  given  by 
a  party  which  has  neither  right  nor  title  to  the  land  conveyed,  the  Del- 
aware, Lackawanna  and  Western  Eailroad  Company  obtained,  on  Feb- 
ruary 24, 1868,  the  land  under  the  pier,  and  on  the  strength  of  such  a 
title  claims  "that  it  is  the  owner  in  fee  by  regular,  proper  title  to  the 
land  on  which  the  pier  rests." 

On  October  23, 1884,  the  railroad  company  again  began  working  on 
the  north  pier.    Captain  Maguire  called  on  the  agent  of  the  company  to 

cauBo  tlio  work  to  be  stopped  immediately,  and  inform  this  office  of  the  natnre  and 
extent  of  the  work  whicli  you  (the  agent  of  the  company)  desire  to  do.  Should  it 
be  approved  by  me,  I  will  forward  it  to  the  Secretary  of  War  for.his  approval.  Bat 
until  snoli  approval  l>o  roceived  by  yon  I  mast  insist,  and  shall  insist,  that  yon  r  ' 
operations  on  the  out^r  end  of  the  pier. 
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The  agent  replied  that,  certain  necessary  work  of  repair  only  was 
coutemplated.  His  letter  was  referred  to  the  Secretary  of  War,  who 
granted  the  authority  reqaired. 

Work  has  been  suspended  whUe  awaiting  the  action  of  the  Secretary 
of  War,  the  company  thas  tacitly  admitting  the  necessity  of  the  Sec- 
retary's sanction. 

Early  in  January,  1885,  the  company  again  began  work.  Against  its 
continuance  Captain  Maguire  protested  strongly,  but  the  company  dis- 
regarded his  protest  and  continued  the  work.  Captain  Maguire  tele- 
graphed the  state  of  afiairs  to  the  Chief  of  Engineers  on  January  2:l 
On  the  sameday  the  Secretary  of  War  Instructed  the  commanding  officer 
at  Fort  Porter  to  send  a  guard  to  protect  the  pier.  On  the  morning  of 
January  24  the  guard  was  placed  on  the  pier.  Mr.  John  George  Mil- 
bum,  one  of  the  attorneys  of  the  company,  gave  his  word  that  no  fur- 
ther work  would  be  attempted  until  Captain  Maguire  received  notice 
from  the  Secretary  of  War  authorizing  it  to  go  on.  Under  this  prom- 
ise the  guard  was  withdrawn.  The  company's  attorney,  Mr.  Franklia 
D.  Locke,  disregarded  Mr.  Milburn's  promise  and  notified  Captain  Ma- 
guire that  work  would  be  rebegun.  On  Captain  Maguire's  representa- 
tion of  the  case  the  Secretary  of  War  ordered  the  guard  to  be  renewed 
and  continued  until  further  instructions  from  the  War  Department. 

On  February  14,  lb85,  the  matter  was  again  temporarily  settled  and 
a  supplement  was  made  to  the  stipulation  of  December  9, 1879. 

Supplement  made  tMa  I4(h  day  of  February ^  1885,  to  a  8Hpulation  between  the  United  Statee 
of  America  and  the  Delaware^  Lackawanna  and  Western  Bailroad  Company,  dated  (he 
^h  day  of  December,  1B79. 

The  Delaware,  Lacka wanna  and  Western  Bailroad  Company  (hereinafter  called 
^'The  Company")  is  proposing  to  baUd  tive  additional  coal  pockets  on  the  southeast- 
erly portion  of  the  premises  known  as  the  north  pier  and  on  the  adjacent  premises, 
and  to  alter  the  trestles  thereon  so  far  as  is  necessary  for  that  purpose. 

The  United  States  opposes  the  construction  of  such  coal  pockets  and  the  alteration 
of  the  trestles.    This  controversy  is  now  settled  and  arranged  as  follows : 

The  United  States  withdraws  its  opposition  to  the  construction  of  such  additional 
coal  pockets  and  snoh  alterations  of  the  trestles  upon  the  company  agreeing  to  com- 
ply with  the  followin||[  conditions : 

(1)  The  company  will  snbmit  to  the  United  States  plans  of  the  proposed  additions 
and  alterations,  and  will  construct  them  in  accordance  with  such  plans  as  approv^ 
by  the  Department.* 

(2)  For  the  accommodation  and  convenience  of  the  officers  and  men  engaged  in  the 
service  of  the  United  States,  it  will  build  upon  the  property  of  the  Unit^  States,  on 
the  sooth  side  of  Buffalo  Creek,  at  such  a  location  as  may  be  designated  by  the  United 
States  engineer  in  charge,  a  boat-house  and  a  boat-landing  similar  to  those  now  ex- 
isting, and  which  were  furnished  by  the  company  under  the  stipulation  of  December 
9, 1879.  The  new  boat-house  and  boat-landing  shall  not  differ  materially  in  its  dimen- 
sioHS,  nature,  and  cost  from  the  existing  boat-honse  and  boat-landing  built  under  the 
stipulation  of  December  9,  1879,  as  aforesaid.  Upon  the  completion  of  the  new  boat- 
house  and  boat-landing  the  company  shall  have  the  riffht  to  remove  the  said  existing 
boat-hoQse  and  boat-landing,  and  tneir  further  use  snail  then  be  discontinued  and 
abandoned. 

The  intention  is  that  the  new  boat-house  and  boat-landing  is  to  be  accepted  by  the 
United  Statee  as  a  snbstitnte  for  the  existing  boat-house  and  boat-landing  built  for 
the  United  States  by  the  Delaware,  Lackawanna  and  Western  Bailroad  Company. 

(3)  The  company  is  to  provide  and  maintain  on  the  Buffalo  Creek,  at  the  south- 
easterly end  ot  the  premises  originally  known  as  the  north  pier,  a  landing  stairway 
leading  from  the  surface  of  the  dock  to  the  water,  of  not  less  than  6  feet  in  width, 
and  to  ascend  ftom  the  water  at  an  easy  and  proper  angle  to  t^e  surface  of  the  dock, 
and  to  be  built  substantially  in  accordance  with  the  jaan  to  be  submitted  as  herein- 
before provided. 

(4)  The  company  is  to  permit  the  officers  and  men  in  the  service  of  the  United 
Statee,  and  other  persons  having  business  with  them,  to  have  access  to  such  landing- 
Ntairs  over  its  tracks  and  property  lying  in  the  rear  thereof,  and  it  is  to  keep  open  finr 
that  purpose  a  passage-way  across  the  same  8  feet  in  width. 
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(5)  Tbe  company  is  to  keep  the  water-front  at  snch  landins-staire  free  from  ob- 
struction by  veesels  loading  or  nnloading  at  its  docks,  so  far  as  may  be  pracHcable 
and  consistent  with  the  necessary  and  usual  reauirements  of  tbe  maritime  oses  of 
that  portion  of  the  Baffalo  Harbor  and  River,  and  it  is  to  promote  the  convenience  of 
the  officers  and  men  in  the  service  of  the  United  States  in  the  use  of  such  landing- 
stairs,  and  in  the  access  to  the  same  so  far  as  is  practicable,  having  in  view  the  rea- 
eonable  requirements  of  the  business  of  the  company  carried  on  upon  the  adjaoenr 
property  and  the  uses  to  which  it  is  put. 

(G)  The  company,  before  engaging  in  any  further  new  construction  on  the  premises 
known  as  the  north  pier,  will  give  two  months'  notice  of  its  intention  to  do  so  to  the 
War  Department,  accompanying  its  notice  with  the  plan  of  the  proposed  new  work  ; 
bat  this  provision  is  not  to  be  construed  as  a  concession  by  either  the  United  8t«te« 
■or  the  company  of  any  rights  or  interests  in  the  premises  on  the  part  of  the  other. 

(7)  This  stipulation  and  the  agreements  and  conditions  it  contains  are  not  to  a£fect 
iiyany  manner  whatever  the  rights  or  interests  of  the  United  States  or  tbe  company 
m  the  premises  known  as  the  north  pier,  and  are  not  to  be  taken  as  a  concession  by 
either  party  that  tbe  other  party  has  any  such  rights  or  interest,  or  as  a  waiver  of 
any  such  rights  or  interests. 

(8)  This  supplementary  stipulation  to  go  into  effect  when  signed  by  the  president 
of  the  Delaware,  Lackawanna  and  Western  Railroad  Company,  sealed  with  the  corpo- 
rate  seal  of  said  company,  and  approved  by  the  Secretary  of  War. 

In  witness  whereof  the  said  Delaware,  Lackawanna  and  Western  Railroad  Com- 
pany hath  caused  these  presents  to  be  signed  by  its  president,  and  its  corporate  seal 
to  bo  hereunto  attached. 

Attested  by  its  secretary  this  the  14th  day  of  February,  A.  D.  1885,  by  authority  of 
tbe  board  of  managers  of  said  company. 

The  Delawabb,  Lackawanna  and  Westebn  Railboad  CoMFAjnr, 
[SEAL.]  By  Sam.  Sloan, 

PrttidemL 
Attest : 

Fbed.  D.  Chambebs, 

Secretary, 

Approved  by  the  Secretary  of  War,  and  by  his  direction  the  seal  of  the  War  De- 
partment is  hereunto  attached  this  19th  day  of  February,  A.  D.  1885. 
[SEAL.]  Robebt  T.  Lincoln, 

Secretary  of  War. 

I  desire  especially  to  invite  attention  to  the  paragraphs  numbered  2 
and  G  in  this  supplement. 

In  No.  2  the  company  agrees  to  furnish  a  new  boat-honse  and  boat- 
landing  on  the  south  side  of  Buffalo  Creek.  This  boat-bouse  and  land- 
ing has  never  been  built,  altbough  the  company  has  not  hesitated  about 
doing  what  it  required  as  allowed  by  the  supplement. 

In  violation  of  paragraph  6  the  company  began  early  in  February, 
1888,  the  work  of  constructing  new  coal  pockets  on  the  pier.  I  imme- 
diately wrote  to  Mr.  Mc Williams,  the  company's  agent,  the  following 
letter : 

United  States  Enginbbb  Office, 

Buffalo,  N.  r,,  February  7,  1888. 
My  Deab  Sib  :  I  understand  that  you  have  the  intention  of  oonstmctiDg  additionA] 
coal  pockets  on  the  north  pier  at  the  mouth  of  Buffalo  Creek.    WiU  yoa  please  infiBtm 
me  hy  what  or  hy  whose  authority  this  is  to  he  done  f 

In  this  connection  I  desire  to  call  your  attention  to  the  supplement,  madeFehraary 
14, 18B5,  to  a  stipulation  made  hetween  the  United  States  or  America  and  tbe  Deli^ 
ware,  Lackawanna  and  Western  Bailroad  Company,  dated  the  9th  day  of  Deoember, 
1879. 

Article  6  of  this  supplement  requires  notice  of  60  days  (two  months^  from  the  com- 
pany to  the  War  Department,  and  a  plan  showins:  the  new  work.  I  have  no  knowl* 
edsre  of  any  complianpe  having  been  made  with  either  condition. 

You  will  please  let  me  know  so  soon  as  possible  what  the  intentions  of  the  company 
Are. 

Very  respectfully,  • 

F.  A.  Mauan, 

CaptaiUy  £nyinmrM. 
Mr.  J.  H.  McWlLLIAM8, 

Agent  Z).,  L.  4'  W,  By.,  City. 
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Work  continaing,  on  February  8  this  telegram  was  sent : 

Buffalo,  N.  Y.,  February  8,  IS^-^. 
Delaware,  Lackawanna  and  Western  Railway  have  begun  building  additional  coal 
pockets  in  violaiion  agreements  of  December  9, 1879,  and  February  14, 1885.  Notified 
■agent  here  that  agreement  was  violated,  and  asked  by  whose  anthori  ty.  Notice  served 
yesterday.  Agent  out  of  town.  Acting  agent  promises  to  suspend  work  until  his  re- 
turn.   Please  send  instructions. 

Mahan. 
Chief  of  Enoixebrs. 

On  February  11  Mr.  McWilUams  came  to  my  office  and  told  me  that 
iie  had  entirely  forgotten  the  paragraph  in  the  supplement  of  February 
14,  1885,  requiring  60  days'  notice  before  beginning  new  work,  and  that 
the  work  would  be  discontinued.  Instead  of  carrying  out  his  agiee- 
ment  work  was  continued^  and  the  following  letter  was  sent  to  him  : 

United  States  Engineer  Office, 
Buffalo,  K,  r.,  February  13,  1888. 
Sir  :  I  find  that  so  far  from  carrying  out  your  promise  of  last  Saturday  your  men 
are  Btill  at  work  on  the  new  pockets,  the  mortises  to  receive  the  uprights  of  the  new 
trestles  having  been  cut  in  the  sills  already  laid. 
I  should  like  to  know  what  this  means. 
Very  respectfully, 

F.  A.  Matian, 

Captaitif  Engineers. 
Mr.  J.  H.  McWiLLiAMS, 
Agent  D,,  L.  f  W.  By,,  City, 

The  following  telegrams  were  also  sent^  the  first  in  the  morning,  the 
fiecond  in  the  afternoon : 

Buffalo,  N.  Y.,  February  13,  1888. 
Delaware,  Lackawanna  and  Western  Railway  are  continuing  work  on  pier  in  spite 
of  promises  of  both  agent  and  attorney  that  nothing  more  should  be  done.  Sills  were 
laid  for  new  pockets  before  my  last  dispatch.  Mortises  have  since  been  cut  to  re^ 
ceive  uprights,  some  of  which,  40  feet  lonff,  are  all  ready  to  be  put  up.  Company 
seems  determined  to  put  new  pockets  op  whether  or  no. 

Mahan, 
Engineer, 
The  Chief  of  Engineers. 

Buffalo,  N.  Y.,  February  13,  1888. 
Delaware  and  Lackawanna  continues  framing  and  has  moved  timbers  into  conven- 
ient position  for  raising  new  work.  Promisesjare  utterly  disregarded.  District  attor- 
ney says  it  may  be  a  week  or  ten  days  before  injunction  papers  can  be  had.  Com- 
pany seems  determined  to  do  work  by  hook  or  crook.  Would  suggest  propriety  of 
guard  to  prevent  invasion  of  (government  rights  until  legal  papers  can  be  obtained. 

Mahan, 
Engineer, 
The  Chief  of  Engineers. 

On  the  same  day  I  received  these  two  telegrams : 

Washington,  D.  C,  Feibruary  13,  1888. 
Telegram  of  8th  in  reference  to  trespass  upon  pier  at  Buffalo  by  Lackawanna  and 
Western  Railway  submitted  to  Secretary  of  War  on  9th  instant,  recommending  the 
Attorney-General  be  requested  to  instruct  by  telegram  proper  district  attorney  to 
take  Immediate  action,  conferring  with  yon. 

Post, 
Engineers, 
Capt.  Mahan, 
Engineers, 

Washington,  D.  C,  February  13, 1888. 
Attorney-General,  February  10,  informs  Secretary  of  War  that  instructions  have 
been  sent  by  telegraph  to  United  States  attorney,  respecting  north  pier,  Buffalo  Har- 
bor. 

Post, 
Engineers, 
Captain  Mahan, 

Engineers 


Digitized  by  VjOOQIC 


2052  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  matter  is  now  in  the  hands  of  the  district  attorney. 

It  is  more  than  eight  years  and  a  half  since  the  counsel  for  the  com- 
pany claimed  that  ^^  it  will  at  the  proper  time  be  able  to  satisfy  the 
Government  authorities  that  it  is  the  owner  in  fee,  by  regular  proper 
title,  of  the  land  on  which  the  pier  rests."  Up  to  the  present  time  it 
has  taken  no  steps  to  show  the  Government  authorities  that  it  is  the 
owner  by  regular  proper  title. 

I  have  gone  into  this  matter  much  in  detail  because  when  work  shall 
be  resumed  on  the  reconstruction  of  the  breakwater,  a  great  deal  of  room 
will  be  needed  for  the  storage  of  materials.  The  Delaware,  Lackawanna 
and  Western  Railroad  Company  occupies,  free  of  charge,  a  pier  which  be- 
longs to  the  Government  This  pier,  convenient  of  access  both  for  land- 
ing and  shipping  supplies,  is  admirably  situated  for  use  in  connectioa 
with  the  work.  The  banquette  of  the  south  pier  is  almost  wholly  oc^ 
cupied  by  stone  received  at  various  times  during  the  past  year.  No  other 
part  of  the  Government  premises  is  available  for  storage  purposes. 

If  work  is  to  be  continued  on  the  breakwater  one  of  two  things  will 
be  necessary : 

(1)  Either  the  railroad  company  must  vacate  the  north  pier,  of  which 
the  Government  will  then  be  able  to  avail  itself,  or 

(2)  The  Government  must,  in  order  to  carry  on  its  own  work,  rent 
storage  space,  at  a  high  price,  while  a  private  corporation  occupies,  free 
of  charge,  property  belonging  to  the  Government. 

OCCUPATION  OF  OTHER  PARTS  OF  THE  WORK  AT  BUFFALO  HARBOR* 

No  Other  part  of  the  works  is  occupied  permanently  by  any  private 
parties.  The  tying  up  of  vessels  and  rafts  at  the  breakwater  was  at 
times  during  the  past  working  season  a  great  annoyance. 

Th^re  was  much  stone,  rubble  and  broken,  stored  on  the  breakwater 
under  the  shelter  of  the  north  parapet.  It  was  at  times  necessary  to 
move  vessels  and  push  rafts  out  of  the  way  in  order  to  reach  the  piles, 
and  on  one  or  two  occasions  the  attempt  had  to  be  abandoned  because 
the  tug  employed  by  the  work  could  not  handle  the  obstruction. 

The  rafts  are  the  greater  nuisance.  They  are  brought  down  the  lake 
by  large  powerful  tugs,  and  are  made  fast  where  most  convenient  to  the 
tug-mea.  After  tying  the  rafts  up  the  tugs  go  off  and  no  one  is  left  in 
charge.  The  rafts  remain  in  place  until  the  owners  choose  to  remove 
them. 

As  a  rule  the  masters  of  vessels  will  move  them.  But  on  two  ooea* 
sions  last  summer  they  positively  refused  to  budge.  The  ftrst  time 
this  happened  a  display  of  superior  force  caused  a  change  of  positioD. 
The  second  time  the  master  laborer  in  charge  had  to  come  on  shore  to 
the  office  to  get  instructions.  During  his  absence  the  master  of  t^ 
vessel  reconsidered  the  matter,  and  when  the  foreman  returned  the  ves^ 
sel  was  out  of  the  way. 

Xw£iJxAR.KB. 

The  position  of  Buffalo,  at  the  eastern  end  of  lake  navigation,  is  <Kie 
of  great  advantage. 

Much  of  this  advantage  is  lost  through  the  inconvenience  of  the  har- 
bor, which  is  now,  as  it  was  seventy  years  ago,  Buffido  Greek.  Tbift 
creek  does  not  average  more  than  200  feet  in  width.  The  depth  of 
water  does  not  exceed  15^  feet  at  any  time.  Vessels  drawing  15  feet 
frequently  ground  while  coming  in. 
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If  vessels  coming  from  the  west  with  their  cargoes  of  grain  and  tim- 
ber— ^the staple  imports — could  be  qaickly  discharged  and  obtain  prompt 
dispatch,  the  valhe  of  the  port  would  be  greatly  enhanced.  Under  ex- 
isting circumstances  this  can  not  be.  The  vessels  latterly  built  are  so 
large  that  they  can  not  turn  around  in  the  creek.  They  are,  as  a  rule, 
more  than  275  feet  long,  some  even  350  feet.  The  facilities  for  discharg- 
ing and  taking  cargo  are  inadequate.  The  addition  of  the  Blackwell 
or  City  Ship  Canal  relieves  the  stress  to  a  certain  extent.  This  work 
was  begun  in  1848,  and  has  since  been  twice  extended.  The  lake-front 
of  the  city  is  as  yet  wholly  unavailable.    This  arises  from  two  causes : 

(1)  Of  the  entire  length  of  the  lake-front,  3J  miles,  only  1^  miles  is 
covered  by  the  breakwater. 

(2)  The  portion  of  the  lake-front  covered  by  the  breakwater  id  only 
partly  protected.  The  breakwater  is  6,355  feet  long.  A  length  of  1,000 
feet  in  one  place  and  of  1,468  leet  in  another  has  a  parapet  of  which 
the  top  is  12  feet  above  water.  Of  the  remainder  of  the  structure  the 
highest  part  is  only  7.60  feet  high.  During  the  gale  of  October  14, 
1886,  the  lake  surface  reached  the  level  of  7.30  feet  above  mean  stage. 
Frame  buildings  standing  on  ground  level  with  the  top  of  the  sea-wall, 
14  feet  above  the  ordinary  level  of  the  lake,  were  upset  and  many  of 
them  completely  wrecked  by  the  force  of  the  waves.  Last  October  (1887) 
the  water  in  Buffalo  Creek  rose  twice  above  5^  feet,  each  time  during  a 
«torm.  In  1844,  a  level  of  10  feet  above  mean  stage  was  noted.  It  is 
manifest  that  under  existing  conditions  the  lake-front  can  not  be  used 
for  commercial  purposes,  nor  will  it  be  safe  for  such  use  until  the  entire 
length  of  the  breakwater  is  at  least  12  feet  high. 

Until  this  increase  in  height  is  obtained  no  one  will  risk  allowing  a 
vessel  to'lie  at  a  pier  along  the  lake-front. 

During  the  past  twenty-one  years  the  appropriations  for  this  harbor 
have  averaged  $67,623.  For  the  past  eight  years  the  average  is 
|6i,687.50  a  year. 

At  this  rate  it  will  be  long  before  the  breakwater  can  have  anything 
added  to  its  length.  All  the  timber- work  above  water  is  exposed  to 
rapid  deterioration,  and  much  of  it  will  have  to  be  replaced  before  any 
further  extension  can  be  made. 

The  grain  trade  of  Buffalo  shows  an  increase  of  nearly  10  pA  cent, 
for  the  year  ending  December  31, 1887,  over  that  of  the  preceding  year. 
The  imports  of  lumber  and  timber  have  fallen  off.  The  exports  of  coal 
by  lake  have  increasM  more  than  20  per  cent  The  coal  sent  out  went 
to  sixty-two  different  ports.  It  varied  in  amount  from  740,560  tons 
«ent  to  Chicago  to  28  tons  sent  to  Chippewa,  Canada. 

Accompanying  this  report  were  some  tables  showing  the  amount  of 
the  lake  trade  of  Buffalo  and  the  proportion  of  the  grain  delivered  in 
Kew  York  by  various  routes.  By  bearing  in  mind  the  fact  that  all  the 
grain  delivered  by  canal  starts  from  Buffalo,  some  idea  may  be  formed 
of  the  great  number  of  vessels  that  have  to  be  handled  in  the  narrow 
Bpace  which  forms  the  present  harbor. 

Five  separate  sheets  accompany  this  report,  viz : 

Sheet  A  Bhowing  a  oroas-seotion  of  the  sheeting  adopted  for  the  oonorete  super- 
ftnictare. 

Sheet  B.  Showing  in  detail  varlons  assemhlages  of  this  sheeting. 

Sheet  C.  Showing  the  position  of  the  repairs  made  to  the  breakwater  during  the 
7ear  ending  June  30, 1888. 

Sheet  D.  velooities  attained  by  the  gales  of  Ootober,  1887. 

Sheet  £.  Showing  the  cost  in  time  and  money  of  aU  classes  of  laoor  employed  at 
Bo&lo  Harbor  ftom  July  1,  1887,  to  June  30, 1888. 
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Statement  of  appropriations  and  allotments  made  for  improving  harbor  at  Buffalo,  N,  T,y 
from  May  26,  1826,  to  the  present  time. 


Date. 


Amount.     Aggregate. 


May  26. 1826... 
May  10. 1828... 
April  23. 1830.. 
March  2, 1831... 

July  a.  1832 

March  2, 1833... 
June  28. 1834... 

Jalv7,1838 

Juoe  11, 1844  ... 
Anguat30.l863. 
March  3, 1853... 
March  2, 18  >5... 
June *^8. 1864  ... 

Jnly2,1864 

Jane  *J3, 1866  ... 
March  2, 1867... 


$15. 
34, 
15. 
12. 
10, 
81, 
20, 

*68, 
4t. 
H, 


tl5. 
37. 
13U 
100, 


000.00 
206. 00 
488.00 
900.00 
300.00 
7<0.00 
000.00 
500.00 
000.00 
000.00 
340.05 
452. 32 
000.00 
600.00 
000.00 
000.00 


«!.•>,  000, 00 

40.206.00 

64,694.00 

77,504.00 

87,894.00 

110,594.00 

139,594.00 

208.09100 

248,094.00 

262,094.00 

262,443.05 

202,895.37 

277.  f  95. 87 

315.395.87 

446,395.37 

546,895.37 


Date. 


April  10, 1860 

July  10, 1870 

March  3, 1871 

June  10. 1872 

March  3, 1873 

February  23, 1874 

June  23, 1874 

March  8, 1875 

AuKU8t4,1877 

Jane  18, 1878 

March  8, 1879 

June  14, 1880 

March  8. 1881 

August  2, 1882 

July  6. 1884 ^ 

August  5, 1886 


Amount. 


t89,100.00 
80,  OCO.  00 
100,006.00 
!98,485.04 
75.000.00 
20,000.00 
75  000.00 
100.000.00 
85.000.00 
80,000.00 
100,000.60 
90,000.00 
90,000.00 
125,000.00 
100.000.00 
112,500.00 


Aggregate. 


$63^495wS7 
715.49S.a7 

815, 405.  r: 

913,  MO.  41 
788.960.41 
1,006.980.41 
1.083,980.41 
1,183.980.41 
1,268, 9^.41 
].34i>.980.41 
1.448.9NL41 
1,538,960.41 
l,628.9a».4l 
1,753.980.41 
1.858,960.41 
1,966.480.41 


*  Two  appropriationB. 

t  Allotment  nt>m  general  bill. 

X  Include*  $23,485.04  which  had  reverted  to  the  Treasury  and  was  re-appropriated. 

The  total  amoant  appropriated  and  allotted  for  this  harbor  to  Jooe 
30, 1888,  $1,966,480.41,  of  which  $1,958,424.84  has  been  spent,  exclnsive 
of  outstanding  liabilities. 

The  amoant  expended  on  the  present  project  from  its  adoption  in  1874 
to  June  30, 1888,  is  $985,344.42,  which  includes  all  sams  spent  for  main- 
tenance and  repairs  as  well  as  for  new  work. 

Money  statement. 

July  1,  1887,  amount  available $86,960.76 

Amou  at  rdfuuded  by  contraotora  ou  account  of  overpayment 3i&.  28 


July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 |79,230.47 

July  1,  1888,  outstanding  liabilities l,4i^.89 


87,286.04 


80,736.95 


July  1#  1888,  balance  available 6,559.68 

Amountappropriatedby  act  of  August  11,  1888 225,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2:U,  559. 


I 


r  Amount  (estimated)  required  for  completion  of  existing  project 892, 500.  ^_^ 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  600, 000.  Qm 
\  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Bufialo  Harbor,  New  York,  is  situated  within  the  coUection  district  of  Buffalo  Creek 
New  York. 
The  harbor  is  lighted  by — 

(1)  A  fixed  white  light,  known  as  the  Buffalo  Light.    It  stands  125  yards  fron  tli 
outer  end  of  the  south  pier  at  the  entrance  to  Buffalo  Creek.    It  is  of  the  third  \ 
It  is  65  feet  above  the  level  of  the  lake,  and  is  visible  at  a  distance  of  14 1  miles. 

is  in  latitude  420  52'  40"  north,  and  longitude  78*^  53'  24"  west. 

(2)  A  fixed  red  light,  known  as  the  Buffalo  Breakwater  Light.    It  stands  on  a  c 
at  the  north  end,  and  on  the  land  side  of  the  main  arm  of  the  Buffalo  Breakwater, 
is  of  the  fourth  order,  37  feet  above  the  level  of  the  lake,  and  visible  at  a  distance  i 
12i  miles.    It  is  in  latitude  42°  52'  (39")  north,  and  longitude  78^  53'  56"  west. 
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(3)  A  fixed  white  licht  varied  with  a  white  flash  every  ninety  seconds,  known  as 
the  Horseshoe  Reef  Light.  It  stands  on  Horseshoe  Reef  at  the  entrance  to  Niagara 
River.  It  is  of  the  fourth  onler,  43  feet  above  the  level  of  the  lalse,  and  visible  at  a 
distonce  of  13*  mUes.  It  is  in  latitude  42^  52'  53 "  north,  and  longitude  78°  54'  56" 
west. 

Fort  Porter  is  within  the  city  limits  on  Niagara  River. 

Tablb  I.— Groin  receipts  hy  lake  for  the  years  ending  December  31, 1883, 1884, 1885,1886> 

and  1887. 


Articles. 


1883. 


1884. 


1885. 


1886. 


1887. 


Wheat boshela. 

Corn do  .. 

Oats do... 

Barley do... 

Rye do  .. 

llrar  (as  grain) do... 

Total 

Hour barrels. 


24,105,420 
34,075,040 

8,226,000 
683,80') 

2. 880, 830 
10, 357, 850 


76, 079. 930 
2, 071, 570 


82. 468,  710 
18. 538, 340 

3, 174. 730 
534,130 

2,247,060 
13,077,560 


27.130,400 

21, 028, 230 

767,580 

677, 260 

300,370 

14.516,400 


70,041,620 
2,615,510 


64, 329, 230 
2,903,280 


41,430,440 

29. 155. 870 

1,014,670 

787. 780 

126,630 

22, 910. 950 


95,425,790 
4,582,190 


48tlll,18(^ 

80,199,490 

4,666,280 

1,459,420 

804.540 

20^  006^800 


1M,736;710 
4,001,360 


Tablb  II. — Lumber  reotipte  by  lake  for  the  years  ending  December  31, 1883,  1884^1885^ 

1886,  and  1887. 


Heading barrels.. 

Hoops number.. 

Loinber feet.. 

Lath pieces.. 

Bailroadties number.. 

Staves do — 

StsTe^bolts eords.. 

Shingles number.. 

Shoots bundles.. 

Posts number.. 

Logs feet.. 


9,500 

868.000 

233.433,000 

14,508,000 

275,920 

2,362,100 

14,820 

87,302,000 


25,800 


850,000 

281,663,000 

13,099,000 

100,000 

1.119,560 

6  948 

87, 616!  000 

84.600 

60,000 

28.000,000 


65,000 

560,000 

MO,  637. 000 

18.185,000 

87,500 

2,028,130 

0,880 

62,716,000 

3,200 

800,000 

85,000,000 


75.000 

424,000 

279, 493, 000 

12, 166;  500 

54,780 

1,289.500 

0.710 

58,582,000 


266^000 
13,650,000 


4i7,20O 

2M,  612, 000 

12,468^000 

98,080 

1^960,850 

6.450 

8%  705, 000 


7,000 
81.500,000 


Table  III. 


-Beoeipts  of  other  articles  by  lake  for  the  years  ending  December  31. 1883, 1884, 
1885, 1886.  anil  1887. 


Coal tons.. 

Ck>pper packages.. 

Copper tons.. 

Copper cakes  and  bars. . 

Flaxseed bushels.. 

Feed sacks.. 

Iron  ore tons.. 

Iron,  pig do — 

Lead pigs.. 

Lard packages.. 

Oil-cake do.... 

Pork barrels.. 

Seeds bags.. 


4,550 

830 

8,732 

6,114 

12,942 

17,680 

20.240 

5,700 

1,463,880 

1,047,830 

201;  460 

180,760 

45.855 

8.760 

9.480 

7,860 

876,290 

121,500 

72,330 

32.350 

112,370 

113,050 

11,500 

4.450 

98,810 

70,586 

520 

1,385 

19,198 

1,140 

2,858.260 

20.%  390 

7,160 

12,716 

76,580 

53.780 

124. 430 

7,150 

40,740 


600 

835 

24.968 

85,663 

8,056,010 

386.670 

28.430 

15. 610 

106.740 

193,810 

230,230 

31.550 

71,690 


831.611 

6,000 

2;  342,660 

404, 790 

30,760 

19.780 

193,590 

163,760 

106,520 

26,060 

22,700 


Tablb  IV,-- Principal  exports  by  lake  for  the  years  ending  December  31, 188:J,  1884,  1885^ 

1886,  and  1887. 


Coal tons.. 

Cement  and  plaster . .  barrels. . 

•Salt do.... 

Salt tons.. 

JUilroadiron do — 


1,253,940 
212,060 
02,120 
11.435 
57,660 


1, 365, 410 

203.600 

63.320 

7.483 

25,953 


1,506,000 

268.690 

108.490 

6,057 

6,493 


1,662.050 

87^940 

126,040 

2,635 

45,894 


1,904.060 

413.890 

109.120 

8.94S 

40,528 


Digitized  by  VjOOQIC 


2056     REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

Table  V. — Amounts  of  grain  delivered  in  New  York  City  by  various  routes  during  tk^year 

ending  December  JU,  1887. 


Boatea. 

Buahela  of 

Mrain  by 

each  route. 

Per  cent, 
by  each 
roate. 

CudhI 

46,011,000 

24.979.930 

20.699.7C7 

12.013,603 

9.850.927 

6.315,937 

L414.J08 

7,285.022 

36u09 

If ew  Y^ork  Central  and  Hadaon'River  Railroad 

19.59 

New  YiTk,  Lake  Erie  and  Weatem  Railroad 

16.10 

Nt  w  York,  Weat  Shore  and  Bnflklo  Railroad 

9.45 

PenuayWania  Railroad 

Dol<*vrare.  Lackawanna  and  Weatom  Railroad - 

7.73 
4*17 

River  ana  coaatwiae * 

1.10 

All  other  routea - 

5l71 

Total 

127. 500, 794 

109.09 

Annvals  and  departures  of  ressehfor  the  year  ending  December  31,  1887. 


Arrivala  from— 

Departurea  to— 

Veaaela. 

Home  porta. 

Foreign  porta. 

Home  porta. 

Foreign  porta. 

Namlier.  1  Tonnage. 

Number. 

Tonnage. 

Number. 

Tonnage. 

Number. 

Tooaage. 

Steanitrfi,  freigbt  . 
Bargi  a. 

1, 671 

1,757,283 

274 
407 
113 

21.397 
62,505 
17,786 

l,65i 

1.741,397 

69 
468 

•       115 

16,849 
61  591 

Sailiug  Tenaela  .... 

1,428 

623, 0  8 

1.468 

650,778 

18,487 

Total 

2.999 

2,380.351 

854 

101,778 

8.122 

2,892,175 

652 

96C427 

LL  4. 
IMPROVEMENT  OF  NIAGARA  RIVER,  NEW  YORK. 

No  work  was  done  during  the  year.  Available  fauds  will  be  held  ior 
Auch  farther  improvement  of  the  channel  as  may  be  practicable. 

An  allotment  of  $900  was  made  from  the  river  and  harbor  act  of 
August  6, 1886,  for  a  survey  of  this  river  from  Lake  Erie  to  Tonawanda 
Harbor.  This  survey  was  made,  andi;he  resulting  project  for  improve- 
ment and  estimate  of  cost  were  submitted  on  December  29, 1887. 

Money  statement 

Jaly  1,  1887,  amotiut  available $587.S2 

Jalyl,  1888,  available 587.58 


COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  during  the  year  ending  Deoemher  31,  1887. 


Arrivala  from— 

Departarea  to- 

Veeaela. 

Home  ports. 

Foreign  ports. 

Home  ports. 

ForeigB  porta. 

Number. 

Tomiage. 

Number 

Tonnage. 

Number. 

Tonnage. 

Nomber. 

Tonnagew 

StoMD  Iwrges 

Tow«d  bargee 

m 

665 

115, 86C 
248.014 

66 

41 

15,633 
14.830 

810 

704 

101,  Wl 
257,310 

88 

52 

It.  183 
l&,fttt 

Tat*l 

1,032 

856,880 

07  1      80,863 

1,023 

850.  040 

00 

a8.U5 

^raonntof  revenue  collooteddnring  year  ending  December  81, 1887 $40,441.79 

'InAofimportSRsmeyear 400,813.00 

f  roafest  draught  of  vessels,  14  feet. 
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LLS- 
IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK. 

Object. — ^To  obtain  a  12foot  channel  from  Twelve-mile  Creek  to  Lake 
Ontario. 

Prcject — ^The  first  project  for  this  harbor  was  submitted  in  1846.  No 
4ietion  was  taken  on  it. 

The  second  project,  submitted  in  1873,  was  to  extend  piers  to  the  12- 
foot  curve  in  Lake  Ontario ;  to  dredge  a  channel  12  feet  deep  between 
the  piers  and  100  feet  wide  from  the  shore  end  of  the  piers  to  the  deep 
water  of  the  creek. 

Present  works. — ^The  present  works  are  the  east  and  west  piers.  They 
are  the  prolongations  of  piers  built  by  a  private  company  in  1846,  The 
table  below  shows  the  work  done  at  this  harbor  from  time  to  time.  The 
column  "year'^  indicates  the  fiscal  year  ending  June  30 : 


West  pier.     Eaet  pier. 

Channel. 

Year. 

a 

it 

1 

1 

i 

4 

3 

Bemarka. 

1846.. 
1852.. 

Feet. 
400 

FetL 
4U0 

Feet 
400 

Feet. 
400 

Feet. 

7 

Feet 
26 

One  foot  of  water  on  bar.  Piers  built  and  channel  25 
feet  wide.  7  feet  deep,  dredged  by  private  company. 

Survey  madeand  project  submitted,  but  no  action  taken. 

Harbor  mentioned  in  connection  with  ship-canal.  Bsti- 
mate  then  to  lengthen  then  existing  prTvate  piers  and 
to  do  some  dredging,  $50,000, 

Survey  made.  Project  approved  to  extend  piers  to  12- 
foot  curve  in  lake,  to  dredge  channel  14  feet  deep  and 
12  feet  wide  between  piers  and  100  feet  wide  to  deep 
water  io  Twelve-mile  Creek. 

Work  begun  on  project  of  1873.  These  are  tha  old  private 
piers. 

Channel  dredged  800  feet  long. 

West  pier  broached  near  inner  end  during  faU  of  1876. 
Cliannel  entirely  closed  by  gravel  and  sand  washed  in. 

BrAch  closed  by  sinking  new  cribs  on  old  work.  Bar 
across  month  of  creek  removed  by  dredging. 

Sapenktruotnre  of  east  pier  wholly  rebuilt. 

1868.. 

1878 

1875.. 

869 
429 

80 

883 
413 

1876.. 
1877.. 

60 

12 

100 

1878.. 

1879.. 

8 
4 
11 

7* 

1881.. 

1882.. 
18fet 

302 
90 

30 

Tdl 
821 

851 

213 

026 

7,296  cubic  yards  of  material  dredged.  Mattress  protec- 
tion put  down  to  protect  shore  end  of  west  pier. 

Channel  closed  by  two  bars.  Passage  70  leet  wide  and 
7^  feet  deep  along  west  pier;  8,473  cubic  yards  mate- 
rial dredged. 

30  feet  of  east  pier  within  shore-line  much  decayed. 
Shore-line  eroded  and  breach  is  threatened. 

Threatened  breach  at  east  pier  becoming  dangerous. 
Channel  narrow,  with  only  8  feet  of  water.  StiU  less 
depth  in  harbor. 

Contracts  made  for  materials  to  rebuild  piers. 

Minor  repairs  to  piers ;  80  feetof  east  pier  rebuilt. 

188i.. 

120 

746 

1886.. 

8 

1887 

1688.. 

831 

820 

t 

74 

■ 

OPEBATIONS. 

The  operations  for  the  past  year  have  consisted  of  the  reconstruction 
of  80  feet  in  length  of  the  middle  of  the  east  pier  and  in  minor  repairs 
of  both  piers. 

On  account  of  the  failure  pf  the  timber  contractor  to  furnish  material 
authority  was  asked  for  and  granted  to  purchase  it  in  open  market.  "So 
additional  expense  was  incurred  by  this.  Part  of  the  work  was  done  in 
September  and  part  in  November,  1887.    All  work  was  by  day's  labor. 
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COST  OP  THE  WORK. 

The  cost  of  the  work  was  as  follows : 

Materials : 

Timber $6r3. 41 

Iron 77.35 

Stone 906.94 

Total 1,057.71 

Labor : 

Removing  timber  in  old  work $30.13 

Removing  stone  in  old  work 12.46 

Unloading,  transporting,  and  handling  timber  nntil  it  reaches 

thework  ..'. 1.75 

Framing  and  placing  timber  in  position 327.00 

Placing  iron  in  work,  this  to  inolnde  labor  boring  holes  for 

spikes  and  bolts  and  driving  them 11. 75 

Handling  stone 52.75 

Miscellaneous  Jobbing 7.08 

442.91? 

Total 1,500.63 

By  direction  of  the  Chief  of  Engineers  a  project  for  protecting  the 
shore  near  the  east-pier,  in  order  to  prevent  the  making  of  a  breach 
behind  the  end  of  the  pier,  was  sabmitted  January  11,  1888,  and  ap- 
proved January  17^  1888. 

Proposals  were  invited  by  advertisement  of  April  25, 1888.  Con- 
tracts were  made  with  A.  N.  D wight,  of  Wilson,  N.  Y.,  for  the  timber  at 
924.70  per  thousand  feet,  board  measure,  and  for  the  stone  at  $1.04  per 
cubic  yard ;  and  D.  Mc  Naughton,  of  Buffalo,  K  Y.,  for  drift-bolts  at  $2.85 
per  pound,  for  screw-bolts  at  55  cents  each,  and  for  spikes  at  $4.65  per 
keg. 

PEOPOSBD  OPERATIONS. 

The  delivery  of  the  above-mentioned  materials  is  to  begin  July  1^ 
1888. 

It  is  proposed  to  devote  the  funds  on  hand  to  the  protection  m^i- 
tioned. 

Should  another  appropriation  become  available  during  the  year  it  is 
proposed  to  expend  it  in  the  reconstruction  of  a  part  of  the  west  pier. 

BEMABKS. 

The  harbor  of  Wilson  is  of  almost  no  commercial  value.  During  ttie 
past  two  years  three  sailing  vessels  have  entered  the  port  and  four  have 
cleared.  It  is  situated  at  the  mouth  of  Twelve-mile  Creek,  12  miles  east 
of  the  Niagara  Biver. 

Name  of  harbor,  Wilson,  N.  T.  CoUection  district,  Niagara,  N.  T.  Nearest  work 
of  defense,  Fort  Niagara,  N.  Y.    Nearest  light-honse,  Olcott,  N.  T. 

Money  statement 

July  1,1887, amount  available $8,283.6^ 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $702.19 

July  1,1888,  outstanding  liabilities 481. 10 

July  1, 18do,  amount  covered  by  existing  contracts 3,900.00 

5,083.29 

July  1.1888,  balance  available j 3,200.54 

Amount  appropriated  by  act  of  August  11,1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 8,200.^4 
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r  Amonnt  (estimated)  required  for  completion  of  existing  project $45, 000. 00 

'  Amountthatcanbeprofitablyexpendedintiscalyearemlinj; June30,  1B90    20,000.00 
I  Submitted  in  compliaoce  with  reqairements  of  sectious  2  of  river  and 
[     harbor  acts  of  1866  and  1807. 


Abstract  of  proposals  for  furnishing  limber^  iron^  and  stone  at  Wilson  Harbor,  New  York, 
opened  at  12  m.,  eastern  standard  time,  May  D,  183-^,  at  United  States  Engineer  Office, 
Buffalo,  N,  y.,  under  advertisement  of  Captain  F.  A.  Malum,  Corps  of  Engineers, 
U.  8.  A., dated  April  25,  188^5. 


Na 

Name  and  address  of  bidder. 

White  pine 

timber  (134,768 

feet,B.M.). 

Drift  bolts 
(1,080). 
13,185 

Screw 

bolts 

(108). 

Spikes  (7 
kegs). 

Stone,  500 
cubic  yards. 

1 

TotaL 

I 

TotaL 

H 

1 

■i 

Total. 

1 

Milee  S.  Vosbnrgb,  WU«)n,  N.  Y. 
John  Gesl,  jr.,  BuflTalo.  N.  Y 

ou. 

Cts. 

$L10 
2.60 

$59i.0(^ 

1,850.00 

66L<KK 

*3 

Albert  N.  Dwigbt,  Wilson,  K.  Y 

Daniel  McNanghton,  Buffinlo,  N. 

Y 

r24.70 

$3. 32a  77 

14 

2.85 

$376.77 

55 

$50.40 

^.<U 

ajM  !UV 

5 

Joseph  Jackson,  Tonawanda,  X. 

26.00 

8.503.97 

i 

i 

*  The  lowest  bidder  for  timber  and  stone  subject  to  approval  of  the  Chief  of  Engineers. 
ITbe  only  bid  for  iron. 

COMMERCIAL  STATISTICS. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1887.  Arrivals 
from  home  ports,  none ;  from  foreign  ports,  2  sailing  Vi  ssels ;  tonnage,  94  tons.  De- 
partures to  homo  ports,  none ;  to  foreign  ports,  2  sailing  vessels;  tonnage,  94  tons. 
Greatest  draught  of  vetisels,  C  feet. 

Amonnt  of  revenue  collected  during  year  ending  December  31, 1887,  |75.62.  Value 
of  imports  same  year,  $309 ;  value  of  exports  same  year,  none. 


LL  6. 


IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

Object, — ^To  obtain  a  12-foot  channel  from  Eighteen-mile  Creek  to  Lake 
Ontario. 

Project — The  first  project  for  this  work  was  submitted  in  1846.  Noth- 
ing? was  done  on  it. 

The  present  project,  adopted  in  1867,  is  to  provide  a  channel  12  feet 
deep  and  150  feet  wide  between  two  parallel  piers. 

Present  works. — The  table  below  shows  the  work  done  from  time  to 
time  at  this  harbor.  The  column  "  Year  ^  means  the  fiscal  ye9,r  ending 
June  30. 
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"West  pier. 

East  pier. 

ChanneL 

I 

i 

^4 

if 

il 

1 

i' 

1 

1 

1840 

FMt. 

F$4t 

Feet 

Feet 

Feet 

Feet 

Firot  survey  made.    Projeot  submitted  bat  no  actios 

11866.. 

2| 

taken. 
Second  survey  made.    Bar  across  Eigbteea*m{le Creek n 

1867.. 

obstiiiction  to  entering.    Prq)ectBabmittedforpien,to 
extend  from  12.foot  cnrro  in  creek  to  12.footcarTeto 
lake ;  channel  to  be  150  feet  iride  between  thepiera  tod 
200feetwidefh>m  the  ahoreend  of  the  piers  totbebridce. 
First  appropriation.    Nothing  done. 

i868.. 

100 

Old  pier  rebuilt,  which  pier  is  not  stated  in  report   1,SI0 

caoio  yards  of  sand  dredged. 
Extension  of  west  pier  not  stated ;  70  feet  of  cribs  witk- 

1369.. 

275 
516 

600 

701 
881 

60 
...... 

150 

140 
120 

1870 

100^ 

180 

00 
00 

436 

588 

731 
851 

oat  saperstrnptore.    No  saperstractnre  on  east  pier. 
Dredging  done,  bot  amoants  not  given. 
East  pier-lacks  72  feet  of  snperstnictare  at  north  flmL 

1871.. 

Piers  are  20  feet  wide,  exoept305|  feet  in  length  of  shore 
end  of  west  pier,  which  is  only  15.  and  stands  4  te  4| 
feet  above  water.    Cribs  are  80  feet  long,  divided  ioto 
6  compartments,  £utened  together  with  drift  and  seiew 
bolts. 
West  pier  lacks  100  feet  of  saperstractnre.    East  iks 

1872.. 

lacks  60  feet  of  snperstractorew 

1873.. 

1874.. 

60 

Channel  is  very  irregnlar;  60  feet  wide  between  the 
piers,  10  feet  deep,  except  for  length  of  820  feet  near 
shore ^nd^where only  7 to 9  coald  be  had  on  aooooat 
of  rock.    From  piers  to  bridge  channel  is650  feet  long, 
20  to  80  feet  wide,  12  feet  deep.    Piers  reach  10-foot 
carve  in  lake. 

1875.. 

1876.. 

12 

7| 

115 

from  channel.    Cost  $1.98  per  yard. 
6,000  cubio  yards  of  rock  removed;  cost  $1.10.    IS.OOt 

yards  of  sand,  mad,  clay,  etc,  dredged,  at  14  cents  per 

yard. 
Nothing  done  since  1876.    Channel  has  shoaled  4|  feet. 
This  length  rebuilt  from  south  end.    Shoie-arm  90  feet 

1881. 

1882.. 

805 

1887.. 

deepened. 
Contnu^ts  for  materials  to  repair  piers. 

1888.. 

868 

881 

871 

851 

7| 

190 

Piers  leboilt  for  these  lengths  from  north  end. 

OPERATIONS. 

The  operations  of  the  past  year  were  confined  to  the  reconstraction 
of  the  northern  ends  of  the  piers.  The  west  pier  was  rebailt  from  the 
water-snrface^  or  as  ranch  below  as  necessary  to  remove  defective  tim- 
ber,  for  a  length  of  368  feet  from  the  north  end.  The  east  pier  was  re- 
built in  the  same  way  for  a  length  of  371  feet  from  the  north  end. 

On  accountof  the  failure  of  the  contractor  to  supply  the  timber  required 
for  the  work,  authority  was  asked  and  granted  to  purchase  in  open  mar- 
ket. The  extra  cost  of  this  purchase  was  $87.92.  It  was  paid  by  the 
contractor.  The  work  was  completed  on  January  7, 1888.  All  work 
was  done  by  day's  labor. 

COST  OF  THE  WORK. 

The  cost  of  the  work  was  as  follows : 

Materials: 

Timber »4, 133.20 

Iron 36&.46 

Stone t 340,62 

Total  for  materials 4,839.18 

Tools 1...  4^61 

Hopplies L94 
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Labor: 

Removing  timber  iu  old  work $222.13 

Removing  Btone  in  old  work 200.89 

Labor,  unloading,  transporting,  and  handling  timber  until 

it  reaches  the  work 95.30> 

Framing  and  placing  timber  in  position 1,055.82^ 

Labor  placing  iron  in  work,  this  to  include  labor,  boring  holes 

for  bolts,  and  spikes  and  driving  them.. 92.36 

Labor  handling  stone 92.8:^ 

Labor  inspecting  materials 11.40 

Miscellaneous  Jobbing 16.30 

Total  labor |1,787.0SJ 

Total  labor  and  materials 6,670.75 

PROPOSED  OPERATIONS. 

The  fands  now  on  hand  will  not  be  safflcient  to  carry  on  any  work 
daring  the  coming  season. 

Should  a  new  appropriation  be  made  for  the  work  it  is  proposed  to 
expend  it  on  such  minor  repairs  as  may  be  required  and  in  deepening 
the  channel  between  and  inside  of  the  piers. 

REMARKS. 

This  harbor  is  at  the  mouth  of  Eighteen-mile  Greek.  It  is  of  very 
small  importance  for  commercial  purposes  and  nearly  valueless  as  a 
harbor  of  refuge.  It  is  only  18  miles  east  of  the  Niagara  Biver.  The 
fact  that,  while  there  is  a  channel  in  the  harbor  7^  feet  deep^  the  great- 
est draught  of  vessels  entering  during  the  past  season  was  only  4  feet, 
shows  of  itself  the  important  character  of  the  place. 

To  make  the  harbor  available  as  a  refuge  would  require  the  removal 
of  many  thousands  of  yards  of  materials  Uiat  now  obstruct  the  creek  a 
little  way  inside  of  the  piers. 

Name  of  harbor,  Oloott,  N.  T.  Collection  district.  Niagara,  N.  T.  Nearest  work  of 
defense,  Fort  Niagara,  N.  T.    Nearest  light-honse,  Oloott,  N.  T. 

The  Olcott  Light  is  on  the  enter  end  of  the  west  pier  at  the  entrance  to  Olcott  Har- 
bor, month  of  Eighteen-mile  Creek.  It  is  a  fixed  white  light  of  the  sixth  order,  3*^ 
feet  aboTe  the  level  of  the  lake  and  visible  £h>m  a  distance  of  11^  miles.  Its  positioi^ 
is  latitnde  43P  W  27"  N.,  and  longitude  78°  43'  18"  W. 

Money  statement 

JuIt  1,  1887,  amount  available $5,086.30 

Beionded  bv  contractor  on  account  of  extra  cost  of  timber  purchased  in 

open  market 303.38 

5,389.5a 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 2,597,24 

July  1,1888,  balance  available 2.702.34 

Amount  appropriated  by  act  of  August  11, 1888 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7, 792. 34 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  pron  tably  expended  in  fiscal  year  ending  June  30, 1890  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATI81IC8. 


Arrivals  and  departures  of  vessels  for  the  year  ending  December  31, 1887 :  Arrivals 
from  home  ports,  sailing  vessel,  17  tons ;  from  foreign  ports,  17  sailing  vessels,  205 
tons.  Departures  to  home  ports,  none ;  to  foreign  ports,  18  saili  i^  vessels,  212  tons. 
Greatest  aranght  of  vessels,  4  feet. 

Amount  of  revenue  collected  during  year  ending.Dccember  31, 18S7,  fi2.G3.  Value  ot 
of  imports  same  year,  $114.50;  value  of  exports  same  year,  |l,919. 
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L  L  7. 
IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

Object — To  furnish  a  protected  channel  200  feet  wide  and  12  feet  deep 
from  deep  water  in  Lake  Ontario  to  deep  water  in  Oak  Orchard  Greek. 

Prcject— The  original  project  for  this  impi-ovement,  adopted  in  1836, 
consisted  in  contracting  the  month  of  the  creek  to  200  feet  by  two 
breakwaters  running  from  the  shore,  one  on  each  side,  and  a  channel 
between  two  parallel  piers  from  the  12-foot  curve  in  the  creek  to  the 
same  curve  in  the  lake. 

This  project,  except  as  to  the  breakwaters,  is  still  in  force. 

Present  works. — The  table  below  shows  the  work  done  from  time  to 
time  at  this  harbor.  Beginning  with  1868  the  column  ^<  year"  means 
the  fiscal  year  ending  with  June  30  of  the  date  given : 


We«t  pier. 

Bast  pier. 

ChanneL 

1 

1 

1 

1 

H 

. 

% 
1 

1 

i 

Remarks. 

1836 

Feet 

Feet 

Fett 

Fe%t 

Fett, 

Feet 

Original  survey  of  Oak  Orohftrd  Creek.  Channel  U« 
feet  wide  for  2  mUes  inland.  12  to  20  feet  deep.  If  ontk 
dosed  by  bar  on  which  was  2  to  4  feet  of  water ;  650 
Unear  feet  of  west  breakwster  built. 

East  breakwater  begun. 

Current  failed  to  open  channel.  Effect  not  expected 
until  piers  were  1,160  feet  long. 

Harbor  available  for  vessels  drawing  7  feet 

1837 

1888 

800 

800 

' 

1842 

7 

1844 

210 

610 

425 

725 

1845 

5 

Gales  fined  channel  1  foot,  leaving  4  feet  depth. 
West  pier  rebuilt  and  extended. 

ILOOO  cnbio  yards  dredged  from  channel.    InhaWtaats 
raised  $  1 .000  to  help  carry  on  the  work.    Piers  reqaiie 

Contracts  made  for  work. 

1858 

290 

800 

1857 



8 

1868 

1809 

800 
814 

150 
150 

800 
614 

764 
015 

Old  piers  in  ruins  before  now.  Some  work  had  evideitlr 
been  done  on  west  pier ;  when  or  what  does  not  i^ipehr. 

Piers  are  2a  feet  wide.  Cribs  are  80  feet  long ;  ctmtain  € 
compartmenU ;  have  grillage  bottoms.  Bred  ^ng  40.6JC 
cubic  yards  from  channel,  at  29  cents. 

150  feet  uf  superstructure  renewed  near  middle  of  mtk 
pier. 

7,656  cubic  yards  dredged. 

8,819  cubic  yards  dredged ;  90  feet  of  superstmctore  re- 
placed; where  or  how  lost  not  stated. 

8,503  cubic  yards  of  rock  and  1.958  cubic  yards  of  mud. 
sand,  etc,  taken  from  ohaoneL 

Leveled  up  after  settlement  of  1  to  8  fset  dne  to  gales. 
Bock  excavation.  5.970.47  cubic  yards,  ai  $L86.  neat- 
nred  in  scows.  Kock  excavation  4,990.96  cubic  yardi. 
at  $1.10.  measured  in  scows.  Stiff  clay  and  oeoieoted 
gravel,  1.995.87  cubic  yards,  at  70  centa,  measured  U 
scows.  Stiff  clay  and  cemented  gravel,  4,480.13  eabk 
yards,  at  60  cents  measured  in  soows.     Mod,  aaad. 

in  scows.  Mud,  sand,  and  gravel,  2,149.12  cnWc  yards, 
at  09^  cents,  measured  in  scows. 

290  cubic  yaros  sandstone  removed. 

Breach  made  at  shore  end  of  east  pier :  8O0  to  1,000  cubic 
yards  of  sand  and  gravel  washed  into  ohanneL 

*I)eck  plank  removed,  pier  leveled  up,  and  deck  re- 
placed,   t  To  cio4o  breach. 

Small  breach  made  by  vessel  in  head  of  west  pior  re- 
paired. 

Extension  made  at  shore  and  perpendicular  to  line  of 
pier ;  69  feet  of  west  pier  rebuilt. 

Length  rebuilt,  distance  measured  fW>m  north  end. 

1870 

190 

180 
120 

836 

1,016 
1,184 

1871 

1872 

1878 

1874 

1875 

180 


1876 

/ 

12 

1877 

1878 

■^10 

too 

1879 

1882 

180 
1.072 

108") 

1886 

Breach  made  at  shore  end  of  east  pier  by  gale  of  April  t 
Contracts  made  for  material. 

1887 

1888 

1,142 

911 

Oil 

12 

Superstructure  of  east  pier  rebuilt^ 
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The  piers  are  now  iu  thoroughly  good  condition. 


CHANNEL. 

The  channel  has  a  depth  of  12  feet  for  almost  its  full  width.  It  is 
straight  and  easy  of  access.  Before  the  improvement  Vas  begun  the 
4epth  was  only  2  to  4  feet. 

OPERATIONS. 

The  operations  of  the  past  year  were  confiued  wholly  to  the  recon- 
struction of  the  east  pier,  which  was  torn  down  throughout  the  entire 
length  to  the  water  surface  and  as  much  below  as  was  necessary  to 
remove  all  defective  timber. 

The  contractor  for  furnishing  the  timber  fell  so  far  behind  in  his  work 
that  authority  was  asked  and  granted  to  purchase  this  material  in  open 
market.  The  timber  thus  bought  came  and  the  work  was  completed 
early  in  Kovember,  1887.    All  work  was  done  by  day's  labor. 

The  contractor  made  good  the  increased  cost,  $215.36,  of  the  timber 
bonght  in  open  market. 

COST  OF  WORK. 

The  cost  of  the  work  was  as  follows : 

Hatorials: 

Timber $6,024.59 

IroD 565.18 

Stone 719.64 

Total  for  materials $7,309.41 

Sapplies 29.84 

Labor 70.68 

RemoviDg  timber  in  old  work 232.92 

Removing  stone  in  old  work * 206.93 

Labor  unloading,  transporting,  and  handling  timber  until  it 

reaches  the  work 334.35 

Framing  and  placing  timber  in  position 1,600.35 

Labor  unloading,  transporting,  and  handling  iron  until  it 

reaches  the  work 3.38 

Labor  placing  iron  in  work,  this  to  include  labor  boring 

holes  for  bolts  and  spikes  and  driving  them 115.89 

Labor,  handling  stone 164.12 

Labor,  inspecting  materiab 34.33 

MiseeUaneons  Jobbing 42.57 

Total  labor 2,736.84 

Total  materials  and  labor 10,146.77 

REMARKS. 

The  position  of  this  harbor,  about  midway  between  Charlotte  and 
the  month  of  the  Niagara  Biver,  although  nearer  the  former  than  the 
latter,  the  depth  of  the  safe  anchorage  afforded  by  Oak  Orchard  Greek, 
all  combine  to  cause  this  spot  to  be  considered  as  favorable  for  a  har- 
bor of  refuge  for  vessels  on  Lake  Ontario.  Under  existing  circumstances 
the  harbor  can  not  be  used  as  a  refuge  for  the  largest  vessels  which  run 
on  the  lake.  To  do  this  would  require  the  piers  to  be  extended  to  the 
15-foot  curve  in  the  lake  and  the  channel  between  the  piers  to  be  deep- 
ened by  3  feet 

The  commerce  of  the  port  is  small. 
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PROPOSED  OPERATIONS. 

The  funds  remaining  on  hand  will  not  be  snfflcient  to  carry  on  anj 
work  during  the  coming  season. 

Should  there  be  any  new  appropriation  for  the  work  it  is  proposed  U 
expend  so  mueh  of  it  as  may  be  necessary  in  building  a  crib  to  prevent 
the  formation  of  a  breach  at  the  shore  end  of  the  east  pier  aL«d  to  dredge 
out  a  large  quantity  of  gravel  that  has  been  washed  into  the  channel  hy 
different  gales  of  the  last  ten  years. 

RECOMMENDATION. 

If,  after  completing  the  work  laid  out  in  the  proposed  operations, 
there  be  sufficient  money  left  to  do  any  work,  I  would  recommend  itfl 
expenditure  for  the  extension  of  the  piers,  with  a  view  to  their  prolonga- 
tion  to  the  15-foot  curve. 

Name  of  harbor.  Oak  Orchard ;  collection  district,  Genesee,  N.  Y.;  nearest  work  d 
defeDse,  Fort  Niagara.  N.  Y.;  nearest  Light-hoose,  Oak  Orchard,  N.  Y. 

The  Oak  Orchard  Light  is  on  the  oater  end  of  the  west  pier  at  the  entrance  to  Oak 
Orchard.  It  is  a  fixed  white  light  of  the  fonrth  order.  It  stands  31  feet  above  the 
level  of  the  lake,  and  is  visible  at  a  distance  of  11^  miles.  Its  position  is  latitude 
43<^  22'  29"  north,  and  longitude  78°  11'  40"  west. 

Moi^  statement 

Jnlyl.l8S7,  amount  avaiUble $3,213.23 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 1,845.63 

July  1,1888,  balance  available 1,367.60 

Amount  appropriated  by  act  of  August  11,1888 6,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 7,367.60 

{Amount  (estimated)  required  for  completion  of  existing  project 86, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    75, 000. 00 
Submitted  in  compliance  with  requurements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  the  year  endicg'December  31.  1887 :  Arrivali 
from  home  ports,  1  sailing  vessel,  39  tons;  from  foreign  portsw  11  sailing  vessels^  ton-* 
nage,  914  tons.  Departures,  to  home  ports,  4  sailing  vessels,  267  tons ;  to  foreign 
ports,  9  sailing  vessels,  756  tons.    Greatest  drauffht  of  vessels^  9^  feet. 

Amount  of  revenue  collected  during  year  ending  December  31,  1887,  $1,555.16 1 
value  of  imports,  same  year,  |12,331;  value  of  exports,  same  year,  none. 


LL8. 


PRELIMINARY  EXAMINATION  OP  TONAWANDA  HARBOR  AND  NIAGARA 
RIVER,  NEW  YORK.  BETWEEN  BLACK  ROCK  AND  TONAWANDA,  WITfl 
A  VIEW  TO  A  SIXTEEN-FOOT  CHANNEL. 

United  States  Engineer  Office, 

Buffalo^  N.  r.,  November  17, 1886. 

Sir  :  BeferriDg  to  your  circalar  letter  of  September  27, 1886,  and  th< 

river  and  harbor  act  of  Angost  5, 1886,  part  of  which  is  qaoted  in  tb^ 

letter,  I  have  to  import  that  at  the  request  of  the  Hon.  John  Weber. 

M.  0.,  1  accompanied  him  to  Tonawanda,  and  there  met  a  namber  oi 
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the  leading  basiness  men  of  the  place.  I  went  with  them  to  make  an 
examination  of  the  harbor,  and  to  see,  so  far  as  it  was  possible,  the  mag- 
nitude of  the  business  interests  there  collected. 

In  this  connection  I  would  refer  to  the  following  documents  already 
on  file : 

(1)  Eeport  of  Major  McParland,  dated  January  17, 1881,  with  report 
of  Assistant  F.  T.  Hampton,  dated  November  18, 1880,  published  in  the 
Beport  of  Chief  of  Engineers  for  1881,  Part  III. 

(2)  To  indorsement  of  Major  McFarland,  dated  February  20, 1882, 
on  letter  of  T.  8.  Fassett,  inclosing  printed  copy  of  memorial  of  Tona- 
wanda  Lumber  Association  to  Congress  relative  to  improvement  of 
Niagara  Biver,  etc. 

(3)  To  annual  report  of  Major  McFarland  for  the  fiscal  year  ending 
June  30,  1882. 

From  these  reports  I  gather  that  in  Major  McFarland's  opinion  the 
cost  of  improving  the  harbor  of  Tonawanda  would  be  $15,000,  and  the 
cost  of  giving  a  10-foot  channel  from  Lake  Erie  to  Tonawanda  would  be 
$30,000. 

The  river  and  harbor  act  of  August  5, 1886,  provides  that  the  ^^  local 
or  detailed  engineer  shall  report  to  said  Chief  of  Engineers  whether  in 
his  opinion  said  harbor  or  river  is  worthy  of  improvement,  and  shall 
state  in  such  report  fully  and  particularly  the  facts  and  reasons  on 
which  he  bases  such  opinion,  includmg  the  present  and  prospective  de- 
mands of  commerce.''    •    •    • 

In  accordance  with  this  proviso  I  give  it  as  my  opinion  that  both  the 
harbor  of  Tonawanda  and  the  Niagara  Eiver  are  worthy  pf  improve- 
ment so  as  to  obtain  a  16-foot  channel. 

I  base  this  opinion  on  the  commercial  movement  of  the  port  of  Ton- 
awanda since  1873. 

On  the  preceding  page  are  the  three  lines  representing  the  receipts 
(by  lake  only)  of  lumber,  laths,  and  shingles  for  the  thirteen  years  from 
1873  to  1885,  both  inclusive. 

All  of  this  materia!  had  to  reach  Tonawanda  by  way  of  the  Niagara 
river. 

In  1885  there  were  received  by  lake,  in  addition  to  the  above,  about 
30,000,000  feet  of  timber. 

The  relative  amounts  of  various  kinds  of  wood  are  not  given  in  the 
annual  report  of  the  Tonawanda  Lumber  Trade  Association.  Assum- 
ing its  value  to  be  only  $12  per  thousand  feet,  we  have  $5,983,356  as 
the  value  of  the  lumber  alone  received  by  lake  during  1885. 

For  the  present  year  I  have  been  able,  through  the  courtesy  of  Mr. 
T.  S.  Fassett.  of  Tonawanda,  to  obtain  the  following  statistics  up  to 
November  12 : 

Baceived  by  lake : 

Lumber feet..  487, 538, .316 

Bound  logs  and  timber do...  25,500,000 

Shingles pieces...  49,521,000 

Laths do...  9,283,000 

Posts do...  18,640 

Pickets do...  469,400 

Of  the  above  there  were  imported  from  Canada: 

.Lumber feet..  32,534,996 

Logs do...  141,000 

Pickets pieces..  179,000 

on  which  $56,200.64  of  duties  were  collected. 

There  have  been  up  to  date  1,025  coastwise  and  72  foreign  clearances. 
The  entries  are  Ave  less  than  the  clearances. 
BNa  88 130 
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The  total  tonnage,  domestic  and  foreign,  entered  is  379,948  tons. 

In  addition  to  the  above  receipts  by  lake,  there  have  been  received  by 
rail  10,600,000  feet  (partly  estimated). 

The  estimated  value  of  receipts  is  $10,980,000. 

1  requested  when  I  went  to  Tonawanda  that  the  number  of  men  and 
vessels,  with  the  value  of  the  latter,  engaged  in  this  trade  be  sent  to  me. 
The  information  has  not  yet  been  received. 

It  will  be  seen  from  the  above  that  the  port  of  Tonawanda  is  impor- 
tant, especially  in  the  matter  of  lumber. 

The  right  bank  of  the  river,  from  some  distance  above  Tonawanda 
Island  to  the  foot  of  navigation  of  the  upper  part  of  Niagara  Eiver,  is 
a  continuous  stretch  of  docks.  On  the  island  the  banks  are  beginoing 
to  show  many  signs  of  occupancy.  A  railroad  bridge  across  the  chan- 
nel has  been  begun.  In  a  short  time  the  entire  island  will  probably  be 
one  wood- yard.  The  length  of  water-front  occupied  by  the  docks  is  esti- 
mated at  about  5  miles,  and  is  daily  receiving  additions. 

It  is  my  belief  that  Tonawanda  has  by  no  means  reached  its  highest 
point,  and  t^hat  the  present  demands  of  its  trade  are  sufficient  to  justify 
the  additional  depth  of  water  asked. 

Very  respectfully,  your  obedient  sei;vant, 

F.  A.  Mahan, 
«  Captain  of  EngiMers. 

The  Chief  of  Engineers,  U.  S.  A. 


survey  of  tonawanda  harbor  and  niagara  river,  new  tore, 
between  black  rock  and  tonawanda,  with  a  view  to  a 
sixteen-foot  channel. 

United  States  Engineer  Office, 

Buffalo^  N.  r.,  December  29, 1887. 

Sir  :  I  have  to  submit  the  following  report  of  a  survey  made  of  the 
Niagara  Kiver  between  Tonawanda  and  Black  Bock  Harbor,  New  York, 
in  compliance  with  the  river  and  harbor  act  of  August  5, 1886,  together 
with  estimates  for  making  the  improvement  therein  mentioned,  viz^  to 
obtain  a  16  foot  channel. 

I  understand  a  16-foot  channel  to  be  one  that  can  be  navigated  by 
vessels  drawing  16  feet  of  water. 

The  limits  of  the  survey  are  indefinite,  as  Black  Bock  lies  along  the 
Niagara  Biver  for  more  than  a  mile,  and  Tonawanda  has  a  fh>ntage  on 
the  same  stream  of  more  than  2  miles.  I  have  included  the  total  front* 
age  at  both  places,  so  far  as  the  funds  at  my  disposal  would  permit. 

The  distance  by  river  between  the  two  places  is  about  12  miles. 

Tonawanda  is  essentially  a  lumber  port.  In  the  magnitude  of  this 
business  it  ramks  next  to  Chicago.  The  receipts  of  timber  and  lumber 
during  the  season  of  1887  amount  to  556,000,000  feet,  board  measure. 
This  material  is  brought  from  every  lumber-shipping  point  on  the 
Lakes. 

The  mode  of  transportation  is  by  steam  and  tow  barges,  each  steam- 
barge  towing  two  to  five  consorts. 

The  improvement  sought  is  for  the  benefit  of  this  great  trade. 

The  obstructions  to  navigation  are— 

(1)  The  reef  at  the  entrance  to  the  Niagara  Biver  off  Black  Bock 
Harbor. 

(2)  The  bar  at  the  head  of  Strawberry  Island. 
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(3)  A  few  gravel  hammocks  abreast  of  the  lower  end  of  Battlesnake 
Island. 

(4)  Shoal- water  in  the  channel  between  Tonawanda  and  White's 
Island  and  the  mainland  and  along  the  entire  river  front  at  Tona- 
waoda. 

Thci^e  obstructions  will  be  consid^^red  in  order,  but  before  doing  so  I 
mast  call  attention  to  one  point,  viz,  that  for  a  vessel  drawing  16  feet 
there  should,  in  the  case  under  consideration,  be  a  depth  of  at  least  18 
feet  in  the  channel  in  order  to  have  the  navigation  safe.  This  is  neces- 
sary, because  in  so  swifb  a  current  as  the  Niagara  Eiver  has  at  many 
points  there  must  be  at  least  2  feet  of  water  under  the  vessel's  bottom 
to  enable  her  to  answer  her  helm  promptly. 

I  will  now  consider  the  obstructions  and  the  remedies  necessary  for 
each: 

(1)  The  reef  at  the  entrance  to  Niagara  River. — This  is  a  mass  of  rock 
forming  the  bed  of  the  Niagara  Eiver.  Its  shape  is  very  irregular.  The 
depth  varies  from  3  to  18  or  more  feet.  The  current  is  swift,  about 
10.25  to  11.75  feet  per  second.  Sheet  ,!♦  of  the  tracings  show  the  state 
of  the  channel  at  this  point. 

Tht^  mode  of  towing  requires  a  wide  channel.  The  consorts  are  strung 
out  one  back  of  the  other  behind  the  towing-barge.  The  distance  of 
each  vessel  from  the  one  in  front  is  &om  250  to  500  feet  A  broad 
channel  is  necessary  to  handle  the  tow  under  such  conditions.  At  the 
present  time  the  tows  are  broken  up  at  the  mouth  of  the  river.  The 
towing-barge,  with  sometimes  one  consort  in  tow  (but  frequently  none 
at  all),  goes  down  the  river  if  she  is  not  drawing  more  than  12  to  a  max- 
imum of  13  feet.  The  remaining  consorts  are  taken  in  tow  by  harbor 
tugs,  each  tug  taking  a  barge.  The  limit  of  draught  for  the  consorts  is 
the  same  as  tor  the  towing-barge. 

Bearing  the  length  of  the  tow  in  mind  (about  2,500  feet,  including  the 
vessels  and  the  intervals  between  them)  and  the  swiftness  of  the  cur- 
rent, it  is  the  opinion  of  reliable  persons  interested  in  the  navigation 
of  the  Niagara  Eiver  that  the  channel  should  be  400  feet  wide.  In  this 
opinion  I  coincide. 

The  channel  I  propose  is  included  between  the  broken  lines  AA  and 
BB  ou  Sheet  1.  As  there  might  be  questions  of  international  jurisdic- 
tion arising  from  such  work  as  this  I  have  endeavored  to  keep  all  oper- 
ations on  ground  which  unquestionably  belongs  to  the  United  States. 

The  broken  line  marked  ^^  boundary  line  "  is  the  middle  line  of  the 
main  channel,  i.  «.,  the  line  of  greatest  depth. 

The  line  AA  is  drawn  as  nearly  tangent  as  may  be  to  the  18-foot 
curve  on  the  Canada  shore.  The  line  BB  is  parallel  thereto  at  a  dis- 
tance of  400  feet.  The  amount  of  material  to  be  removed  is  41,600  cubic 
yards,  all  rock.  The  estimated  cost  of  taking  this  out  by  blasting  and 
dredging  will  be,  according  to  the  best  information  obtainable  from 
contractors  here,  $8  per  cubic  yard,  which  gives  $332,800  as  the  total 
cost  of  clearing  out  a  channel  400  feet  wide  with  a  uniform  depth  of  18 
feet- 

(2)  Bar  at  the  head  of  Strawberry  Island. — This  bar  is  wholly  com- 
posed of  gravel.  For  reasons  stated  above  I  have  taken  400  feet  as  a 
proper  width  for  a  channel  at  this  point  (Sheet  2*).  It  is  included  be- 
twe#a  the  two  broken  lines.  The  amount  of  material  to  be  removed  is 
164,200  cubic  yards.  The  cost  of  taking  it  out  at  35  cents  a  cubic  yard 
wUl  he  $57,470. 

•Omitted. 
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(3)  A  fey:)  gravel  hummocks  abreast  of  the  lower  end  of  BattlesnaJce  IsU      j 
ana  (see  Sheet  3*). — These  form  so  slight  an  obstraction  that  they  maj      I 
be  disregarded.    Their  total  volaime  is  3,600  cubic  yards.    To  remoTe 
them  at  35  cents  per  yard  would  cost  $1,260. 

Shoal  water  along  the  river  front  at  Tonawanda  (see  Sheet  4). — ^The 
material  here  is  all  gravel ;  423,000  cubic  yards  have  to  be  reraoved| 
costing,  at  35  cents  per  yard,  $148,050. 

The  total  cost  of  the  improvement  will  therefore  be: 

Channel  at  Horseshoe  Reef 1332,600 

Channel  at  head  of  Strawberry  Island • 57,470 

River  front  at  Tonawanda 148,050 

538,320       I 
Hnmmocks  at  Rattlesnake  Island,  whioh  may  be  disregarded 1, 960      < 

539,500 
Contingencies,  10  per  cent 53,968 

Total  cost 583,538 

Very  respectfully,  your  obedient  servant,  ! 

F.  A.  Mahait, 
Captain  of  Engineers. 
The  Ohirf  of  Engineers,  TT.  B.  A. 

•Omitted. 
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IMPBOVEBiENT  OP  HARBORS  ON  LAKE  ONTARIO.  EAST  OF  OAK  ORCHARD, 

NEW  YORK. 


REPORT  OF  CAPTAIN  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE^  FISCAL  YEAR  ENDING  JUNE^^,  lH8d,  W\  VU 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  Charlotte  Harbor,  New  York.  I  4.  Little  Sodas  Harbo-,  New  York. 

2.  Poltneyville  Harbor,  New  York.  5.  Oswego  Harbor,  New  York. 


3.  Great  Sodas  Harbor,  New  York.  \  C.  Sackett's  Harbor,  New  York. 


United  States  Eng-ineer  Office, 

Oswego^  N.  Y.,  July  8,  18S6. 
Sir:  I  have  the  honor  to  present  herewith  annual  reports  of  the  har- 
bors ander  my  charge. 

I  have  the  honor  to  be,  very  respectfoUy,  your  obedient  servant, 

Carl  F.  Palfrey, 


The  Cheep  op  Engineers,  U.  S.  A. 


Captain  of  Engineer$, 


MM  I. 

IMPROVEMENT  OF  HARBOR  AT  CHARLOTTE,  NEW  YORK. 

OBJECT. 

To  secure  a  navigable  channel  at  the  month  of  the  Genenee  River,  oa 
Lake  Ontario. 

PROJECT. 

1829. — To  obtain  a  channel  480  feet  wide  and  12  feet  deep,  formed  and 
protected  by  parallel  piers  extending  to  deep  water  of  the  lake ;  exe- 
cnted  1834. 

188L. — ^To  secure  and  maintain,  by  pier  extension  and  dredging,  a 
channel  of  navigable  width  and  15  feet  depth  of  extreme  low  water.  No 
dredging  has  heretofore  been  done,  the  channel  having  been  formed  and 
kept  open  by  the  current  of  the  Genesee  River. 
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PRESENT  WORKS. 

(1)  Westpier^  3,257  feet  long,  20  feet  wide,  with  shore  return  137  feet 
Sabstructure  cribs,  saperstracture  of  timber-work  continaous  upon  each 
section,  as  described  below : 

Section  A,  from  shoulder  of  return,  at  shore-line  of  1829,  554  feet, 
cribs  built  18:^9-1834;  superstructure  rebuilt  10  feet  wide  1869,  decayed 
to  ordinary  low-water  level  (2  of  gauge).  Section  B,  564  leet,  cribs  bnilt 
1829-1834;  superstructure  rebuilt  1885  by  Ontario  Beach  Improvement 
Company. 

(Sections  A  and  B  form  the  water-front  of  accretion  since  1829,  owned 
by  New  York  Central  and  Hudson  EiverEailroad  Company,  and  leased 
and  occupied  by  the  Ontario  Beach  Improvement  Company.  Sections 
following  are  in  the  lake:) 

Section  C,  1,402  feet,  cribs  built  1829-1834;  superstructure  rebuilt 
1887-'88.  Section  D,  235  feet,  cribs  built  1829-1834;  superstructure  re- 
built 1864-1872.  This  section  terminates  old  pier.  Section  E,  303  feet, 
cribs  and  superstructure  built  1883-'84.  Superstructure  carried  back 
over  11  feet  of  preceding  section.  This  section  carries  light-house.  Sec* 
tion  F,  199  feet,  cribs  and  superstructure  built  1884-'85. 

(2)  JSastpieVy  2,896  feet  long,  20  feet  wide,  with  remains  of  a  former 
shore  connection  402  feet  long,  of  which  superstructure  has  not  been  re^ 
newed  since  1834,  and  which  is  now  entirely  under  water.  Substructure 
cribs,  superstructure  timber- work  continuous  on  each  section,  as  below: 

Section  A,  from  pile  at  south  end  of  work  now  visible,  325  feet,  cribs 
built  1829-1834;  superstructure  rebuilt  1864-1867,  decayed  to  ordinary 
low- water  level.  Section  B,  100  feet,  cribs  built  1829-1834;  super8t^ac^ 
ure  rebuilt  June,  1887,  by  U.  S.  Life-Saving  Service.  (Sections  A  and 
B  are  the  water-front  of  private  land  and  U.  S.  Life-Saving  Service.  The 
following  sections  are  in  the  lake:)  Section  C,  225  feet,  cribs  built  1829- 
1834 ;  superstructure  rebuilt  1864-1867,  decayed  to  ordinary  low- water 
level.  Section  D,  797  feet,  cribs  built  1829-1834 ;  superstructure  rebuilt 
1886-1887.  Section  E,  995^  feet,  cribs  built  1829-1834;  superstructure 
rebuilt  1868-1870.  Section  P,  303  feet,  cribs  and  superstructure  built 
18S3-'84.    Section  G,150J  feet,  cribs  and  superstructure  built  1884-^85. 

CHANNEL. 

Soundings  taken  May  14, 1888,  show  12  feet  at  extreme  low  water  in 
a  crooked  channel  having  one  narrow  reach*  During  the  navigation 
season  of  1887  the  actual  stage  of  water  made  navigation  possible,  though 
not  easy,  for  vessels  drawing  14  feet.  At  the  present  stage  (2)  this 
draught  can  be  taken  in  and  out  of  this  harbor  only  in  still  water  and  by 
careful  towing. 

OPERATIONS. 

(1)  The  rebuilding  of  superstructure  on  1,400  linetff  feet  of  west  pier 
section  C ;  cost  of  material  and  labor,  $9,642.27. 

(2)  Bepair  of  breach  below  water  in  section  C,  west  pier ;  cost  of  matfv 
rial  and  labor,  $287.65. 

(3)  Keballasting  one  pocket  in  section  F,  east  pier;  cost  of  labor, 
$102.10. 

(4)  Repair  of  breach  below  water  in  section  D,  west  pier,  by  storms  of 
1887-'88;  cost  of  material  and  labor,  $9.50. 

(5)  Removal  of  156  sunken  piles  standing  detached  from  piers,  driven 
1828-1834;  cost  of  labor  and  repair  of  plant,  $1,849.90. 
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(C)  Gauge-readings  of  water-levels,  in  continuation  of  work  of  Lake 
Survey,  have  been  taken  three  times  daily  during  the  year  ^  cost  of  la- 
bor, $120. 

T^iie  rebuilding  of  superstructure  was  begun  October  15,  1887,  and 
ended  January  5,  1888.  Operations  were  delayed  both  by  the  late 
high  water  and  by  the  delay  of  the  contractor  in  furnishing  timber.  The 
late  work  was  difficult  and  expensive  on  account  of  the  cold  and  the  ac* 
comulation  of  snow  and  ice.  The  additional  expense  from  the  delay 
was  fully  covered  by  a  rebate  on  the  price  of  the  timber  for  delay  in  de- 
livery which  was  provided  in  the  contract.  The  breach  below  water 
noted  above  as  in  this  section  determined  a  greater  extension  of  this 
work  than  was  origiually  intended,  as  a  breach  of  the  superstructure 
near  the  shore-line  made  it  necessary  to  begin  work  there,  and  there 
was  no  superstructure  sound  enough  to  bond  into  b^tween  the  two 
breaches.  As  plank  could  l>e  obtained  late  in  the  season  and,  large 
timbers  could  not,  cross-ties  were  made  of  built  beams  of  which  the 
plauk  are  laid  tlat  because  of  the  dovetailing  of  the  tie-head ;  this  is 
the  only  particular  in  which  the  work  has  suffered  by  the  delay.  These 
ties  are  used  only  in  the  top  course.  The  extra  stone  needed  for  bal- 
lasting was  taken  from  decayed  portion  of  the  pier  well  within  the  pres- 
ent shore-line. 

The  old  guide-piles  were  isolidly  driven  in  sand  and  mud,  and  have 
been  silted  up  more  or  less  since  driving.  After  ineffectual  attempts  to 
draw  them  by  leverage  and  tackle,  and  by  86rew-jacks  with  a  trussed 
beam,  two  20-ton  hydraulic  jacks  were  used,  one  on  the  pier,  the  other 
on  a  scow,  with  a  beam  composed  of  two  oak  sticks  12  by  12  and  12  by 
14  inches,  placed  to  give  26  inches  of  depth.  In  this  combination,  the 
12-inch  stick  showed  signs  of  yielding,  and  it  was  ro-inforced  with  one 
of  10  by  12  inches.  The  piles  yielded  very  slowly,  and  seldom  started 
without  heavy  battering  from  a  floating  ram.  Of  the  throe  sticks  used 
in  the  straining  beam,  the  14inch  is  shaken  to  the  degree  of  separating 
into  small  sticks;  the  12-inch  is  broken;  the  10-inch  has  been  crushed 
at  one  bearing. 

This  work  was  begun  May  8,  and  continued  to  the  end  of  the  fiscal 
year. 

All  operations  at  this  harbor  were  by  purchased  material  and  hired 
labor. 

REMARKS. 

At  this  port  since  the  commencement  of  work  in  182D,  the  shoreline 
has  advanced  against  the  west  pier  about  1,100  feet,  against  the  east  pier 
about  700.  The  land  so  formed  on  the  west  side  hds  been  improved 
and  cultivated  by  the  Ontario  Beach  Improvement  Company,  who  have 
rebuilt  ^long  their  river  front  the  superstructure  of  about  500  feet  of 
the  old  pier.  Of  the  land  formed  on  the  east  side,  a  plat  was  given  to 
the  United  States  Life-Saving  Service  for  their  station,  and  they  have 
now  rebuilt  superstructure  on  their  river  front,  and  also  protected  their 
lake  front  against  encroachment  by  waves.  The  portions  of  the  old 
pier  80  occupied,  and  those  inshore  therefrom,  are  no  longer  essential 
to  the  harbor  works. 

The  superstructure  of  section  D  of  the  west  pier,  from  16  to  24  years 
old,  receives  some  protection  from  the  former  lighthouse  pier  built 
ISSO-'Sl,  and  also  from  some  piles  and  another  outside  work  now  partly 
destroyed,  which  break  the  force  of  the  waves.  Otherwise  it  could 
hardly  have  stood  so  long.     Its  timbers  are  badly  decayed. 

Section  E,  west  pier,  has  settled  1  foot  along  the  channel-face  for  60 
feet. 
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Section  C,  east  pier,  is  liable  to  be  breached  by  a  northeast  storm. 
Such  a  breach,  as  it  is  just  at  the  shore-line,  would  lead  to  great  injury 
to  the  channel. 

Section  E,  east  pier,  is  for  its  outer  200  feet  almost  a  wreck.  The  re- 
pairs of  1870  still  hold  the  remaining  portion  together. 

Section  F,  east  pier,  has  settled  toward  channel  1  foot  for  100  feet, 
and  toward  lake  2  feet  for  60  feet. 

The  works  thus  call  for  complete  renewal  of  superstructure  on  l,i55| 
feet  of  pier,  and  for  beveling  up  one  course  on  160  feet,  two  courses  on 
60  feet. 

In  the  low  water  of  this  season  the  need  of  dredging  is  very  great 
The  bed  is  soft  sand  and  semi-fluid  mud.  No  dredging  which  does  not 
nearly  clear  the  whole  span  between  the  piers  is  of  permanent  effect 
Unless  a  channel  navigable  for  vessels  having  a  draught  of  14  feet  is 
maintained  the  commerce  of  the  harbor  (which  consists  largely  in  the 
shipment  of  coal  to  the  upper  lakes  via  the  Welland  Oanal)  is  crippled. 
This  channel  has  never  been  dredged.  The  Genesee  Biver  brings  little 
sediment  and  has  current  sufficient  to  keep  its  bed  clear.  The  bar  near 
the  present  shore-line  appears  to  have  been  formed  by  the  wind-drift  of 
sand  over  the  piers  (now  nearly  checked  by  the  cultivation  of  the  ground 
by  the  Ontario  Beach  Improvement  Company)  and  by  the  sand  swept 
in  at  the  breach  of  the  west  pier  in  the  spring  of  1886.  The  successive 
charts  show  this  bar  swept  lakeward  and  distributed  over  itB  channel 
by  the  current  of  the  river.  It  may  be  reasonably  expected  that  a  good 
channel  once  dredged  between  the  piers  will  not  require  frequent  re- 
dredging.  Dredging  of  harbor  material  will  also  be  required  outside 
the  piers  to  secure  safe  draught  of  14  feet. 

The  Jiarbor  of  Charlotte  has,  besides  its  commercial  importance,  a 
great  value  as  a  harbor  of  refuge.  The  trend  of  the  lake  shore  to  its 
westward  gives  it  a  better  shelter  from  westerly  storms  than  is  enjoyed 
by  any  other  harbor  on  Lake  Ontario,  and  the  resulting  ease  of  access, 
together  with  its  position  midway  of  the  lake-front,  have  led  to  its  fte- 
queut  use. 

The  yea:r  18S1,  when  the  present  project  was  adopted,  had  an  exoep- 
tionaily  large  tonnage ;  the  commercial  statistics  presented  are  there- 
fore ro  some  extent  misleading.  A  full  examination  of  the  commereial 
statistics  of  ten  years  past  shows  a  general  increase. 

ESTDCATES. 

For  repairs |2O,OO0 

For  dredging 25,000 

For'contiugencies,  20  per  cent 9,O0U 

Total 54,000 

Name  of  harbor,  Charlotte,  N.  Y. ;  collection  difitrlct,  Genesee,  N.  T. ;  nearest  light- 
house, Genesee,  N.  Y.  (at  Charlotte),  a  fixed  red  light  of  the  fourth  order  on  crib  300 
feet  inside  of  outer  end  of  west  pier.  Forts  Niagara  and  Ontario,  N.  Y.,  are  the  nearest 
works  of  defense. 

Money  statement. 

July  1,  1887,  amount  available * $20,739.38 

July  \,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1887 $15,084.53 

Julyl,  1888,  outstanding  liabilities 901.70 

15,966.23 

July  1, 1888,  balance  available 4,7^3.15 

Amount  appropriated  by  act  of  August  11, 1888 45,OO0l00 

Amount  available  for  fiscal  year  ending  June  30,  1889 49, 753. 15 
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/'Amoant  (estimated)  required  for  completion  of  existing  project |28,000.00 

J  Amonnt  that  can  be  profitably  ex peodediu  fiscal  year  ending  Jane  30, 1890    28,000.00 


t Submitted  in  compliaDce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


;OMMEBCIAL  STATISTICS. 

Amount  of  eonimeroe  and  navigation  when  the  itork  of  improvement  began  under  thepreeent 

project  in  1861. 


ArriTals  and  departaret. 


Arriralii   ... 
L>«l>artares . 


I 
Number.  I  Tonnage. 


652 


140,635 
140,181 


Impo-te $4»,798.Cf 

R«v?nae  collected.  1881 80,460.61 

ArriraU  and  depariures  ofvesfeh  during  the  fiscal  year  ending  June  30,  1888. 


DeAoription. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Nnmber. 

Tonnage. 

St««mer8 

'Sailinir  vA«uielii . . 

- 

270 

486 

73,522 
104,665 

276 
541 

72.474 
127, 021 

Totals 

766 

178,177 

817 

109,405 

Revenue  from  caqtoms  for  flsoal  year  ending  June  30, 1888 $72,713.54 

Value  of  imports  same  year ^ 674,2^0.00 

Value  of  exports  same  year 702,420.00 

Greatest  di-aoght  of  vessels,  14  feet. 


M  M  2. 
IMPROVEMENT  OF  HARBOR  AT  PULTNEYVILLE,  NEW  YORK. 

OBJECT. 

To  famish  a  protected  cbanuel  of  uavigable  width  and  not  less  than 
10  feet  deep  at  the  month  of  Salmon  Creek,  Wayne  County,  N.  Y. 


PROJECT. 

The  present  project  provides  for  a  breakwater  running  easterly  from 
the  west  shore ;  a  west  pier  thence  northerly  into  the  lake ;  an  east  pier 
parallel  to  it  and  200  feet  eastward. 

Also  a  dredged  channel  between  the  piers,  behind  the  breakwater, 
and  400  feet  up  the  creek. 

It  was  proposed  in  1884,  in  order  to  make  dredging  of  any  permanent 
effect,  to  build  a  sand- tight  pier  parallel  to  the  breakwater  and  100  feet 
Aoatherly  from  it. 

PRESENT  WORKS. 

(1)  West  breakwater  J  330  feet  long,  15  and  20  feet  wide  as  below; 
substructure  cribs;  superstructure  continuous  in  section  as  below. 
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Section  A,  from  shore-line  50  feet,  15  feet  wide ;  built  at  local  expense 
prior  to  1867 ;  superstructure  repaired  by  the  United  States  in  1871. 
Section  B,  180  feet,  20  feet  wide,  built  1871.  This  section  joins  we»t 
pier. 

(2)  West  pier,  558 J  feet  long,  20  feet  wide;  substructure  cribs;  super- 
structure continues  over  all.  Section  A,  222  feet  from  shoulder  oC  west 
breakwater,  built  in  1874-'75.  Section  B,  93^  feet,  built  1880.  Section 
0,  183  leet,  huUt  1882.    Section  D,  60  feet,  built  1883. 

(3)  East  pier,  541 J  feet  long,  15  to  20  feet  wide  as  below ;  substructure 
cribs;  superstructure  continuous  over  each  section  as  below. 

Section  A,  beginning  140  feet  from  shore,  85 J  feet,  16  feet  wide,  built 
1880.  Section  B,  (>2  feet,  15  feet  wide,  built  1877.  Section  C,  30  feet, 
20  teet  wide,  built  1877.  Section  D,  92  feet,  20  feet  wide,  built  1873. 
Section  B,  180  feet,  20  feet  wide,  built  1872.  Section  P,  122  feet,  20  feet 
wide,  built  1873. 

llie  earliest  section  of  this  pier  was  placed  for  greatest  protection  of 
channel  already  (1872)  dredged ;  it  was  extended  in  both  directions. 
The  gap  between  it  and  shore  was  formerly  occupied  by  a  wharf,  now 
removed. 

CHANNEL. 

Has  a  present  depth  of  about  7  feet  at  extreme  low  water  between 
the  piers  and  near  the  angle  of  the  breakwater,  but  at  the  creek  moath 
the  depth  is  not  more  than  3  £eet. 

OPERATIONS. 

None. 

REMARKS. 

This  port  is  now  very  nearly  closed  by  the  bar  at  the  mouth  of  the 
creek.  With  the  constant  drift  of  a  sandy  beach,  any  work  less  than 
that  of  the  full  project  of  1884  would  be  shortly  obliterated. 

The  commerce  to  be  benefited  is  that  of  a  small  neighborhood.  The 
port  has  no  rail  or  canal  communication. 

Narae  of  harbor,  Paltneyville,  N.  Y.  CoUeotioa  district,  Genesee,  N.  Y.  Neareitt 
light-house.  Big  Sodas,  N.  Y.    Nearest  work  of  defense.  Fort  Ontario,  N.  Y. 

Money  statement 

July  1,  1887,  amount  available $2.90 

July  1,  1688,  balance  available 2.90 


COMMBKCIAL  8TATI£mCS. 


Amount  of  commerce  and  navigation  when  the  work  of  improvement  began  under  ikepre9ent 

project,  in  1870. 


Arrivals  and  departarea. 

Number 

ToQoag*. 

Arrivals  

143 
142 

6^500 

Departnrca - -- 

Bevenae  collected.  1870 $1,008.79 
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Arrivals  and  departures  of  vessels  during  the  fiscal  year  ending  June  30, 1888. 


Description. 

Arrivals. 

Departures. 

Namber. 

Tonnage. 

Namber. 

Tonnage. 

Sailing  Teasels 

25 

968 

22 

552- 

Serenae  from  castoms  for  fiscal  year  ending  Jnne  30, 1888 . 

Valoe  of  imports  same  year 

Value  of  exports  same  year 

Greatest  draught  of  vessels,  about  8  feet. 


6,296- 
655 


MM  3. 

IMPROVEMENT  OF  HARBOR  AT  GREAT  S0DU8  BAY,  NEW  YORK. 

OBJECT. 

To  secare  a  na\igable  chaDDel  from  Lake  Ontario  to  Great  Sodus  Bay^ 
with  a  depth  of  16  feet. 

PROJECT. 

1828. — To  contract  the  entrance  of  Great  Sodus  Bay  to  470  feet  by 
breakwaters  extending  from  east  and  west  shores  and  to  define  and  pro- 
tect a  channel  470  feet  wide  by  piers  extending  to  deep  water  in  Lake 
Ontario. 

18S2. — To  extend  the  piers  to  the  15-foot  curve  in  the  lake  and  dredge 
the  channel  between  them  to  15  feet  depth  at  extreme  low  water. 

PRESENT  WORKS. 

(1)  West  breakwater^  2,200  feet  long,  18  feet  wide,  built  1829-'34 ;  west- 
ern, 1 ,933 J  feet  covered  by  beach  formed  against  it ;  next  207  feet,  super- 
structure 14  feet  wide,  and  59J  feet,  18  feet  wide,  rebuilt  1878. 

(2)  West  pier,  1,580  feet  long,  18  and  20  feet  wide,  as  described  below ;. 
substructure  cribs;  superstructure  of  timber  work  continuous  in  each 
section  as  below : 

Section  A,  from  shoulder  of  west  breakwater,  975  feet,  18  feet  wide; 
cribs  built  1829-'34;  rebuilt  in  part  1867-'a8 ;  superstructure  rebuilt 
1877-'80.  Section  B,  285  feet,  18 'feet  wide ;  cribs  built  1821)-'34 ;  rebuilt 
1867-'6H;  superstructure  rebuilt  l8G7-'68.  Section  O,  134  feet,  18  feet 
wide;  cribs  and  superstructure  built  1867-'6S ;  leveled  up  and  redecked 
1871.  This  section  includes  old  pier-head  40  feet  square.  Section  D,. 
185  feet,  20  feet  wide;  cribs  and  superstructure  built  1883-'84. 

(3)  East  Breakwater,  1,651  feet  long,  14  and  18  feet  wide ;  substruct- 
ure of  cribs;  superstructure  of  timber- work  continuous  in  sections,  as 
below: 

Section  A,  shore-arm,  from  Charles  Point  on  the  east  side  of  the  bay 
to  the  lake  arm  of  east  breakwater,  215  feet,  14  feet  wide,  cribs  and 
superstructure  built  1884.  Section  B,  511  feet,  14  feet  wide;  cribs  built 
1829-'34 ;  rebuilt  1873-74;  superstructure  rebuilt  1887-'88.  Section  O, 
415  feet,  14  feet  wide ;  cribs  built  1629-'34,  superstructure  rebuilt  1887- 
'SS.  Section  D,  172  feet,  14  feet  wide;  cribs  built  1829-'34;  superstruct- 
ure rebuilt  1870.    Section  B,  264  feet,  14  feet  wide ;  cribs  built  1829-'34f 
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saperstractare  rebailt  1S76,  Section  F,  74  feet,  18  feet  wide;  cribs 
built  1829-^34;  saperstracture  rebailt  1876. 

(4)  Uaat  Pier  J  1,294  feet  long,  18  and  20  feet  wide,  as  described  below ; 
sabstructure  cribs;  saperstructare  of  timber- work  contiDuoas  in  each 
section  as  below: 

Section  A,  from  shonlderof  East  Breakwater,  440  feet^  18  feet  wide; 
cribs  built  1829-'34;  superstructure  rebuUt  1875-76.  Section  B,  500 
feet,  18  feet  wide;  cribs  built  1834;  rebuilt  1869 ;  superstructure  rebuilt 
1869.  Section  G,  154  feet,  20  feet  wide;  cribs  and  superstructure  built 
188^1  Section  D,  200  feet,  20  feet  wide;  cribs  and  superstructure  built 
1884. 

OHANNEL. 

Examination  made  May  18, 1888,  showed  a  navigable,  though  some- 
what  narrow,  channel  of  9f  feet  at  extreme  low  water,  or  llf  feet  at 
present  stage. 

OPERATIONS. 

(1)  Dredging  by  centriftigal  pump ;  sand  delivered  over  west  pier. 
Gain  in  depth  1|  feet.  Cost  per  yard  as  determined  by  tests,  12^  cents. 
Cost,  including  inspection,  tests,  etc.,  $1,626.49. 

(2)  Sheet-piling  along  250  feet  of  west  pier  from  beach  line  outward 
and  filling  spaces  between  cribs  by  driving  oak  plank.  Cost  of  mate- 
rial and  labor,  $1,315.53.  (3)  Benewal  of  superstructure  on  926  feet  of 
east  breakwater,  beginning  at  the  eastern  end  of  lake  arm  and  working 
toward  channel.    Cost  of  material  and  labor,  $4,565.62. 

On  August  4,  1887,  an  examination  by  diver  was  made  of  the  old 
portion  of  the  west  pier  (Sections  A  B  and  C)  as  far  as  now  outside  the 
shore  line.  The  report  of  this  examination,  rendered  August  10,  is  ap- 
pended. 

The  dredging  by  centrifugal  pump  (begun  October  3,  ended  Decem- 
ber 3, 1887),  gave  good  results,  as  shown  by  occasional  tests  taken  by 
pumping  into  a  bin  on  the  pier.  As  the  delivery  was  made  over  the 
pier,  there  was  no  scow  measurement  of  quantity  dredged.  A  storm 
at  the  close  pf  this  work  prevented  immediate  measurement  in  place, 
and  also  drove  sand  in  perceptible  bars  through  the  leaky  sections  of 
the  west  pier.  The  dredging  gave  a  temporary  improvement,  which  is 
all  that  can  be  obtained  by  small  amounts  of  dredging  in  the  broad, 
sandy  bed  of  this  channel. 

The  sheet-piling— of  4-inch  oak,  tightly  driven  and  secured  by  lag- 
screws  and  a  walepiece  screw  bolted  to  wall  of  pier — was  begun  Octo- 
ber 12,  and  completed  January  3.  It  will  secure  to  the  channel  the  full 
benefit  of  future  dredging,  until  the  beach  shall  have  made  a  consider' 
able  advance. 

The  rebuilding  of  superstructure  on  oast  breakwater  was  delayed  by 
the  late  high  water,  and  by  the  delay  of  the  contractor  in  delivering 
timber.  The  later  work  was  somewhat  more  expensive  from  the  delays 
and  difficulties  arising  from  the  accumulation  of  snow  and  ice. 

An  injury  to  the  scow  is  also  attributable  to  the  same  cause. 

The  work  was  begun  October  12  and  relinquished  January  13,  be- 
cause of  the  formation,  from  the  freezing  spray  of  one  storm,  of  about  3 
feet  of  ice  upon  the  breakwater.  About  140  running  feet  of  deck  were 
left  open,  leaving  ten  days'  work  for  a  small  party  necessary  to  the 
completion  of  the  926  feet  mentioned  above.  This  work  is  in  progress 
at  the  date  of  rendering  this  report.    The  breakwater  has  suffered  no 
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injury  from  being  left  unfinished  last  season.  The  resumption  of  oi>era- 
lions  for  so  small  a  piece  of  work  was  delayed  to  await  the  services  of 
the  foreman,  who  had  stored  tools  and  material  at  the  close  of  the  pre- 
vious season. 

The  increase  of  expense  of  the  late  work  and  the  repair  of  the  scow 
will  be  fully  covered  by  a  rebate  on  the  price  of  timber  for  delay  in  de- 
livering, which  was  provided  in  the  contract. 

All  operations  at  this  harbor  were  by  purchased  material  and  hired 
labor. 

BEMABKS. 

The  west  breakwater,  being  fully  protected  by  the  accretion  formed 
against  it,  is  no  longer  impo^nt  to  the  harbor  works. 

Of  the  west  pier  renewal  of  superstructure  is  needed  on  419  feet,  Sec- 
tions B  and  G.  Sections  0  and  D  are  settled  out  of  level,  but  not  to 
an  important  degree. 

Of  the  east  breakwater,  172  feet.  Section  D  needs  renewal  of  super- 
structure; Sections  E  and  F,  12  years  old,  are  liable  to  need  extensive 
repairs,  but  may  still  serve  some  years. 

Of  the  east  pier,  940  feet,  Sections  A  and  B  need  renewal  of  super- 
structure. 

From  the  records,  supplemented  by  the  recollections  of  an  assistant,. 
I  gather  that  dredging  was  not  needed  in  this  channel  until  the  west 
pier  was  wrecked  (between  1856  and  1868)  and  the  channel  tilled  in  by 
the  littoral  drift.  The  dredging  which  has  since  been  done  has  never 
been  more  than  a  narrow  trench  in  a  broad  area  of  easily  moved  sand, 
and  has  been  of  little  permanent  value,  as  the  amount  removed  has  been 
very  small  in  comparison  with  that  remaining. 

Were  the  whole  entrance,  470  feet  broad,  once  dredged  to  hard  bot- 
tom, it  is  probable,  as  the  ends  o^the  piers  are  on  hard  bottom,  that  no 
more  dredging  would  be  required  in  many  years,  and  that,  with  the 
broad  entrance  and  fine  roadstead  in  that  bay,  a  valuable  and  perma- 
nent harbor  of  refuge  would  be  secured. 

Although  shipments  at  this  harbor  have  been  hampered  by  shoal 
water  both  in  the  calendar  years  1887  and  1888,  the  commercial  statis- 
tics show  a  gain  over  last  year,  notably  in  the  value  of  exports.  Con- 
siderable shipments  of  coal  are  made  to  American  ports  on  the  upper 
lakes,  and  a  channel  in  accordance  with  the  project  of  1882  is  greatly 
ueeded. 

At  this  harbor  I  have  the  honor  to  recommend :  (1)  Maintenance  of 
existing  works ;  (2)  dredging  the  entire  space  between  the  piers  to  hard 
bottom ;  and  thereafcer  a  channel  200  feet  wide  and  15  feet  deep  at  ex- 
lareme  low  water. 

ESTIMATES. 

For  repaire $18.000 

Fordredffing 30,000- 

For  oon^genoies,  20  per  cent 9,500 

57,500 

Name  of  harbor.  Great  Sodas,  N.  Y.  Colleotion  district,  Oswego,  N.  Y.  Nearest 
liffht-honse,  Big  Sodas,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order,  varied  by  a 
wBite  flash  every  two  minatee,  on  a  blnff  three-fifths  mile  west  of  en  trance  to  bay. 
A  fixed  white  light  of  the  sixth  order,  180  feet  in  side  of  the  enter  end  of  west  pier,. 
flknd  a  fixed  red  light  of  the  sixth  order  at  elbow  of  west  pier.  Nearest  work  or  de- 
,  Fort  Ontario,  N.  Y. 
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Money  statement 

July  1,  1887,  amoant  available (14,26^33 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $9,181.85 

Jnlyl,  1888,  outstanding  liabililjies .60 

9,182.45 

July  1,1888,  balance  available 5,079.e8 

Amount  appropriated  by  act  of  August  11,  1888 24,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29, 079. 88 

C  Amount  (estimated)  required  for  completion  of  existing  project. .......     24,000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
4^      hurbor  acta  of  18(56  and  1867. 


COMMERCIAL  STATISTICS. 


Amount  of  commerce  and  navigation  when  ike  work  of  improvement  began  under  tk$ 

present  project  in  1881. 


ArrivaU  and  departares. 


Number. 


ToaoafBu 


Arrivals 

Departures. 


7.188 


Imports $30.Sll.W 

Exports 18,0(M.W 

Kovenoe  Gollecu>d,  1881 3,2S8L<7 


Arrival 8  and  departure^  of  veesele  during  theJUoal  year  ending  June  30,  1888. 


Description. 

Arrivals. 

Departures. 

Knmber. 

Tonnage. 

Number. 

TonnagSL 

tSteamers 

0 
112 

I,e29 
23,443 

8 
129 

l,5n 

Sailing  vessels 

Total 

121 

25^072 

134 

2«,W 

Revenue  from  customs  for  fiscal  year  ending  June  80, 1888. 

Value  of  imports  same}  ear 

Value  of  exports  same  year 

Greatest  araught  of  vessels,  12  feet. 


$17,0O.M 
156»83&M 
18S»48IlM 


SPECIAL  REPORT. 

United  States  ENamEEB  Offioe, 

Osuoeao,  N.  T.j  Augutt  10, 1887. 
Sib  :  I  have  the  honor  to  report  apon  the  ezaminatioii  by  diver  made 
at  Great  Sodas  Bay,  under  aathority  from  your  office  July  26,  as  fol- 
lows: 

The  examination  began  at  the  shoreward  face  of  the  old  pier-head  and 
extended  to  the  shore-line  in  all,  1,140  feet>. 

1.  For  90  fee|;  the  cribs  of  squared  timber  sank  1867-1870  rest  npoa  tiie 
bottom  of  the  lake  and  are  tight  and  sound.    There  are  intends  be- 
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tween  ciibs  raoging  from  a  few  inches  to  2  feet.    The  nataral  bottom 
here  is  hard  and  stony. 

2.  For  the  next  600  feet  the  cribs  sunk  1867-1870  rest  upon  the  remains 
of  the  old  cribs  of  round  timbers,  flatted  at  their  beds,  built  1829-1834. 
Their  bearing  is  unequal ;  for  210  feet  they  overhang  1  to  3  feet.  In 
mach  of  this  reach  the  planked  bottom  of  the  new  cribs  has  given  way 
and  a  few  of  the  bottom  timbers  have  been  started  loose ;  bottom  covered 
with  loose  stone. 

3.  For  the  next  300  feet  the  new  work  rests  inside  the  old ;  the  lake- 
wall  of  the  old  cribs  slopes  from  the  bottom  to  the  level  at  which  new 
work  begins,  or  is  bulged  between  those  levels.  There  is  much  scat- 
tered stone ;  the  beach  sand  begins  in  this  reach. 

4.  For  the  remainder  the  old  cribs  are  collapsed.  The  cross-ties  have 
GO  far  disappeared  that  the  diver  could  put  the  whole  length  of  his  arm 
into  the  mortise.  The  lake  face  of  the  old  work,  as  far  as  it  can  be  seen, 
is  fairly  vertical.  The  bottom  shows  only  sand,  though  it  is  probable 
that  the  advance  of  the  beach  has  covered  stone  lost  from  the  old  cribs. 

It  is  in  this  last  reach  that  the  greatest  leakage  of  sand  has  occurred. 

The  wide  spaces  between  new  cribs,  in  the  first  reach,  can  be  filled 
whenever  the  work  of  renewal  of  superstructure  uncovers  these  cribs. 

In  tha  next  reach  the  stone  in  the  superstructure  shows  no  marked 
settling.  It  would  appear  that  the  filling  has  found  a  bearing  or  that 
there  has  been  some  repair  by  interior  work  of  which  the  office  has  no 
record. 

The  third  reach  gives  at  present  no  trouble;  It  api)ears  probable  that, 
with  the  advance  of  the  shore-line,  beach  sand  will  at  some  future  tim^ 
leak  through.  To  make  the  lake-face  tight  would  be  a  work  of  great 
difflcnlty  and  exi)ense,  from  the  mass  of  dibris  to  be  cleaned  away,  and 
it  is  not  improbable  that  this  d6bris,  when  once  silt<3d  up,  may  prove  an 
effectaal  sand-check. 

It  is  noteworthy  that,  at  a  moderate  depth,  the  water  of  the  lake  is 
still  very  cold.  The  diver  complained  of  it,  and  his  appearance  indi- 
cated much  more  snflfering  from  cold  than  during  much  longer  immer- 
sions at  depths  on  the  average  greater  in  October  last  year. 

1  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Oabl  F.  Palfrey, 
Captain  of  Engineers, 

The  Chief  of  Enoineebs,  U.  S.  A. 


M  M  4. 

IMPROVEMENT  OF  HARBOR  AT  LITTLE  80DU8  BAY,  NEW  YORK. 

OBJECT. 

To  secure  a  channel  from  Lake  Ontario  into  Little  Sodus  Bay,  of 
navigable  width,  and  depth  not  less  than  15  feet  at  low  water. 

PROJECT. 

To  contract  by  breakwaters  the  entrance  of  the  bay  to  a  width  of  250 
feet  and  maintain  a  channel  200  feet  wide  and  15  feet  deep  at  extreme 
low- water  level,  protected  by  parallel  piers. 
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PRESENT  WORKS. 

(1)  West  breakwater y  from  west  beach  to  west  pier,  469  feet,  10  feet 
wide;  sabstructare  cribs;  superstractare  timber- work  continaoas  oo 
sections  as  described  below : 

Section  A,  379  feet,  10  feet  wide ;  cribs  and  saperstractare  built  1870 
and  1871  now  buried  beneath  beach.  Section  B,  90  feet,  10  feet  wide: 
cribs  and  superstructure  built  1871.  This  section  joins  inner  end  of 
west  pier.  Section  0,  200  feet,  8  feet  wide ;  brush  and  stake  work  built 
in  front  of  eastern  portion  of  breakwater  in  1887-'88. 

(2)  1¥«^^  pier,  1,960  feet  long,  20  feet  wide;  substructure  cribs;  super- 
structure of  timber- work  continuous  in  sections  as  below : 

Section  A,  186  feet,  20  feet  wide;  cribs  built  in  1854;  superstructor* 
gone;  substructure  sound,  just  awash  at  present  stage  (2.0  of  gauge). 
Section  B,  800  feet,  20  feet  wide;  cribs  and  superstructure  built  in 
1867-.'68  and  leveled  with  new  deck  in  1870-'71.  West  breakwater 
joins  this  section  40  feet  north  of  its  beginning.  Section  0,  260  feet, 
20  feet  wide;  cribs  and  superstructure  built  in  1870-71.  This  seotioQ 
includes  the  pier-head  30  feet  square  at  its  outer  end.  Section  D,  242 
feet,  20  feet  wide ;  cribs  and  superstructure  built  1881.  Section  B,  273 
feet  long,  20  feet  wide;  cribs  and  superstraoture  bu'dt  1883.  Section 
F,  200  feet  long,  20  feet  wide ;  cribs  and  Rpperstructure  built  1885 ; 
repaired  and  refilled  1887.    This  section  carries  the  light-house. 

(3)  IJaat  breakwater^  1,850  feet  long,  20  feet  wide;  snbstructore  of 
cribs;  superstructure  of  timber-work  continuous  over  all;  oonnectioi 
with  shore  of  brush  and  stake  work  as  below: 

Section  A,  170  feet,  8  feet  wide ;  brush  and  stake  shore  conoectioii, 
built  1885.  Section  B,  150  feet  long,  20  feet  wide;  cribs  and  saper- 
structure  built  1878.  Section  0,  750  feet  long,  20  feet  wide;  cribs  and 
superstructure  built  1875.  Section  D,  540  feet  long,  20  feet  wide ;  oribt 
and  superstructure  built  in  1874.  Section  E,  240  feet  long,  20  feet  wide; 
cribs  and  sui>erstructnre  built  in  1873.    This  section  joins  the  east  pier. 

Hast  piety  1,510  feet  long,  20  feet  wide;  substructure  cribs;  super- 
structure of  timber- work  continuous  in  sections  as  below : 

Section  A,  512  feet,  20  feet  wide;  cribs  built  in  1872-^73 ;  superstrue- 
ture  rebuilt  in  1887.  Section  B,  635  feet,  20  feet  wide ;  cribs  and  super- 
structure built  in  1881.  Section  0, 122  feet,  20  feet  wide;  cribs  and 
superstructure  built  in  1832.  Section  D,  241  feet,  20  feet  wide ;  crib* 
and  superstructure  built  in  1883. 

OHANNBL. 

No  soundings  have  been  taken  during  the  year.  Soundings  takes 
1881  showed  a  navigable  channel  of  12  feet  at  extreme  low  water.  Tfa« 
bed  of  this  channel  has  shown  little  or  no  change  since  the  extensi<» 
of  the  west  pier,  1882-1885. 

OPERATIONS. 

(1)  The  building  of  200  linear  feet  of  stake.and  foscine  shore  revet- 
ment connecting  the  west  pier  with  the  west  beach.  Oost  of  material 
and  labor,  $807.27. 

(2)  The  rebuilding  of  superstructure  on  612  feet  of  east  pier,  Seotioo 
A,  from  its  junction  with  the  east  breakwater  outward*  Cost  of  mat*> 
rial  and  labor,  $4,678  or  $9.13  per  linear  foot. 
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(3)  The  repair  of  outer  end  of  west  pier  by  bailding  four  interior  cribs 
and  refilling  outer  20  feet  of  pier  with  stone.  Cost  of  material  and 
labor,  $267.05. 

(4)  Minor  repair  of  deck  of  east  breakwater.  Cost  of  material  and 
labor,  $94.82. 

Operations  were  begun  September  23, 1887,  and  completed  December 
23,  1887 ;  the  beginning  having  been  delayed  by  high  w^ter  and  the 
completion  by  failure  of  timber  contractor  to  supply  material. 

The  stake  and  fascine  revetment  placed  in  front  of  a  decayed  crib- 
work  as  an  aid  in  the  formation  of  a  beach  which  has  buried  most  of 
the  west  breakwater  has  done  its  work  well.  Already  while  in  pro- 
gress the  beach  was  filled  in  behind  it  and  formed  in  front  of  it  to  such 
degree  that  it  was  carried  across  a  reach  which  was  at  the  beginning  of 
the  work  too  deep  to  admit  of  building  this  class  of  work.  This  dike, 
being  exposed  to  the  full  force  of  the  waves,  was  more  heavily  staked 
and  ironed  than  the  one  forming  the  shore  connection  of  the  east  break- 
water and  paved  with  large  stones  set  edgewise  and  settled  in  place 
with  the  mallet.  The  cost  of  the  work  has  been  about  half  that  of  re- 
building timber  superstructure  on  the  remains  of  the  old  west  break- 
water, and  it  is  not  likely  to  require  removal. 

All  operations  at  this  harbor  were  by  purchased  material  and  hired 
labor. 

BEMABKS. 

Complete  renewal  of  superstructure  is  needed  on  1,020  feet  of  the  west 
pier,  seventeen  and  eighteen  years  old,  being  sections  A  and  B  outside 
junction  with  old  west  breakwater,  and  also  on  1,530  feet  of  the  east 
breakwater,  thirteen,  fourteen,  and  fifteen  years  old,  being  sections  "  C,^ 
"  D."  and  "  E." 

Tne  pier  is  exposed  to  the  prevailing  storms,  and  its  breach  would 
fill  the  channel  with  the  sand  of  the  beach. 

The  breakwater  is  little  exposed  to  breach  except  from  the  somewhat 
rare  northeasters,  but  is  important  as  protection  to  vessels  lying  at  the 
coal  trestles.  For  this  purpose  it  is  desirable  that  the  new  super- 
structure have  a  greater  elevation  than  the  present,  which  can  be  gained 
without  increase  of  expense  by  the  parapet  form. 

The  shipments  at  this  harbor  during  the  past  season  have  been  in 
vessels  of  light  draught,  plying  to  Canadian  harbors.  To  enable  ship- 
pers to  utilize  the  capacity  of  the  Welland  Canal,  as  per  present  project, 
would  call  for  a  considerable  amount  of  dredging. 

The  commerce  of  this  port,  which  has  for  some  time  been  declining 
under  the  influence  of  railroad  competition  for  all  traffic  but  that  of  the 
lake  shores,  shows  a  marked  revival  from  local  railroads  becoming  part 
of  the  Lehigh  Valley  system. 

The  shipments  of  the  past  year  show  decided  gain  over  those  of  the 
preceding. 

I  have  the  honor  to  recommend  the  maintenance  of  the  existing  works 
and  channel. 

9  B8TIMATE8. 

For  repairs $30,000 

CoDtingencies,  20  percent 6,000 

Total  36,000 

BNa  88 131 
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Money  statement. 

Jaly  1, 1887,  amooDt  available $14,193.08 

July  1, 1888,  amount  expended  dnxin/i;  fisoal  year,  exolosive  of  liabilities 
outstanding  July  1, 1887 7.166.56 

July  1, 1888,  balance  available 7,087.53 

Amount  appiO|»riated  by  act  of  August  11, 1888 16,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1889 23,037.53 

(Amount  (estimated)  reanired  for  completion  of  ezistinff  project, 16, 600. 00 

Amount  that  can  beprontably  expended  in  fiscal  year  ending  June  30, 1890  90, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


COMHBRCIAL  STATISTICS. 

Name  of  harbor.  Little  Sodus,  New  York ;  collection  district,  Oswego,  N.  Y. ;  near- 
est light-house,  Fair  Haven,  N.  Y. ;  a  fixed  white  light  of  the  fourth  order,  near  the 
head  of  the  west  pier.    Nearest  work  of  defense.  Fort  Ontario,  N.  Y. 

I       Amount  of  commeree  and  navigation  when  the  work  of  improvement  began  nnder  ihefft^ni 

project,  in  1881. 


ArrlTsli  and  departoTM. 

Knmber. 

TOBBift. 

AnlTala ,. 

151 
247 

17, 9U 

JDopartoxoa  ..•■.........•.    .  ..•................•..•.••..•••••••••>  .....••.•... 

koa 

Imports .^ $174,008.00 

Exporta 81;  400.00 

fieTeaaeaoolleoted,1881 %i,ta.ti 

Arrivals  and  departures  of  veeeeU  during  the  fleoal  year  ending  June  30,  1888. 


Deaoription. 

Anlvala. 

Depaitoiea. 

Number. 

Tonnaceb 

Nsmber. 

Toaoiace- 

8t«amen 

27 
166 

86 
194 

<>164 
44.  «• 

Sailing  vaascAa 

Total 

196 

45,836 

8M 

66,764 

Berenae  from  eaatoma  daring  the  flaoal  year  ending  June  86, 1888 61 671 W 

Yalne  of  imports  aame  year 44,718.00 

Falne  of  exports  same  year 414147.00 

Greatest  draaght  of  vessels,  11  feet. 


MM  5. 

IMPROVEBiENT  OF  HARBOR  AT  OSWEGO,  NEW  YOREL 


OBJECT. 


To  provide  a  basin  sufficient  for  the  needs  of  commerce  at  the  moatb 
of  the  Oswego  Biver,  New  York,  and  to  secure  and  maintain  a  navigable 
channel  into  said  basin  and  river. 


Digitized  by  VjOOQIC 


APPENPIX  MM — EBPOBT   OP   CAPTAIN   PALFREY.         2083 
PBOJEOT. 

1827.~To  inclose  by  breakwaters  a  western  basin  11  acres  ontside 
i)[ilkhead  line,  and  an  eastern  basin  9  acres  ontside  bulkhead  line,  and 
to  protect  the  entrance  channel  by  piers  (completed  1829);  pier  ex- 
tended 1869. 

1870. — To  inclose  by  a  breakwater  of  crib- work  filled  with  stone,  a 
western  basin  of  100  acres  ontside  9foot  curve  and  existing  western 
breakwater.    (Completed  in  1882.) 

1882. — ^To  build  an  eastern  breakwater  on  alignment  of  western^  shelt- 
^nng  an  eastern  basin. 

1883. — To  build  spurs  projecting  from  lake  face  of  western  breakwater 
for  the  purpose  of  breaking  the  accumulated  and  reflex  waves,  occa- 
sioned by  that  breakwater,  which  have  rendered  the  entrance  excep- 
tionally difficult  and  dangerous  during  storms. 

PRESENT  WORKS. 

(1)  Inner  west  breakwater^  1,993  feet  long,  of  masonry  and  crib-work, 
as  below: 

Section  A,  shore-arm,  250  feet  masonry,  built  1828,  in  good  preserva- 
tion. Section  B,  lake-arm,  110  feet  masonry,  built  1828-^29,  dilapidated. 
Section  0, 248.8  feet  crib- work,  built  1828-'29,  repaired  and  rebuilt  1844- 
'54-'6a-'67-'74,  now  ruinous  from  fli-e  and  decay.  Section  D,  838.2  feet, 
of  same  description  as  above,  transferred  to  Light- House  Department  in 
1886.  Section  E,  light  house  pier-head  of  irregular  form,  extending  9:^ 
feet  on  line  of  breakwater,  and  132  feet  lakeward ;  crib- work,  built  1835^ 
in  good  repair;  transferred  to  Light- House  Department  in  1856.  Sec- 
tion F,  crib- work,  432  feet  long,  30  feet  wide,  expending  lakeward  from 
section  E,  built  1869. 

(2)  Inner  east  breakwater^  750  feet  crib- work,  30  feet  wide,  built  1828- 
^,  repaired  1844;  transferred  to  Gerric  Smith,  esq.,  in  1852. 

(3)  Outer  west  breakwater j  6,032  feet  long,  35  feet  wide ;  substructure, 
cribs ;  superstructure,  timber-work ;  continuous  on  sections,  as  below : 

Section  A,  from  shore,  8A6.3  feet ;  cribs  built  1871-72,  superstructure 
rebuilt  parapet  form,  9  feet  high,  1887,  bonded  into  that  of  following  sec- 
tions :  Section  B,  outer  end  of  shore-arm,  70  feet ;  cribs  built  1872 ;  super- 
structure rebuilt  parapet  form  12  feet  high,  1884 ;  upper  deck  and  sup- 
porting timbers  of  creosoted  Georgia  pine.  Section  0,  beginning  of 
lake-arm  of  breakwater,  from  angle  eastward  2,910  feet;  cribs  built 
1872-'77  upon  natural  bottom  of  the  lake.  Superstructure,  continuous, 
rebuilt  parapet  form,  12  feet  high,  18S4 ;  upper  deck  and  supporting  tim  • 
bers  of  creosoted  Georgia  pine.  In  this  section  is  the  breach  of  1884, 140 
feet  wide  and  475  to  615  feet  east  from  the  angle.  Section  D,  continu- 
ation of  lake-arm,  570  feet;  cribs  built  1877-'79,  on  natural  bottom  of 
lake.  Superstructure  continuous,  8  feet  high,  cross-section  rectangular, 
built  1877-79.  Section  E,  continuation  of  lake-arm,  900  feet ;  crib  built 
1880,  on  foundation  3  to  6  feet,  trench  dredged  in  sand  and  filled  with 
stone.  Superstructure  (continuous  except  at  end  of  1879  work)  8  feet 
high,  cross-section  rectangular,  built  1879-'80.  Section  F,  continuation 
of  lake-arm  to  eastern  angle,  490  feet ;  cri  bs  bull  1 1 880-'82,  on  foundation 
3  to  10  feet,  trench  dredged  in  sand  and  filled  with  stone.  Superstruct- 
ure 12  feet  high,  parapet  form,  rebuilt  1884,  all  of  white  pine.  Section 
O,  channel-arm,  246  feet  long  from  south  side  of  lake  arm ;  cribs  built 
1882,  foundation  4  to  10  teet,  trench  dredged  in  sand  and  filled  with  stone. 
Superstructure  on  first  62  feet,  parapet  form  12  feet  high,  built  1882 ; 
remainder,  with  rectangular  cross-section,  6  feet  high,  built  1882. 
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(4)  Detached  spur^  100  feet  long,  40  feet  wide,  250  feet  from  entranoe^ 
10  feet  from  lake  face  of  breakwater,  ou  trenched  riprap  fonndatioD  built 
iu  1885. 

(5)  Outer  east  brealewater,  located  on  the  prolongation  of  the  line  of 
the  lake  arm  of  the  outer  west  breakwater,  351.75  feet  eastward  from 
it,  consisting  of  a  lake-arm  and  a  channel-arm. 

Section  A,  lake  arm,  213  feet  long,  cribs  built  1882 ;  foundation  4  ta 
10  feet  trench  dredged  in  sand  to  rock  and  filled  with  stone ;  superstruct- 
ure, parapet  form,  12  feet  high,  continuous,  built  1882,  all  of  white  pine. 
Section  B,  channel  arm,  35  feet  from  south  side  of  lake-arm  southward, 
crib  built  1882,  foundation  10  feet  trench  dredged  in  sand  to  rock  and 
filled  with  stone. 

CHANNEL. 

A  channel  18  feet  deep  at  entrance,  shoaling  to  15  feet  in  a  little  less^ 
than  2,000  yards,  was  dredged  iu  1884. 

OPERATIONS. 

(1)  Under  contract  with  J.  B.  Donnelly,  signed  July  1,  and  extended 
on  October  31,  1887,  renewal  of  superstructure,  in  parapet  form,  9  feet 
high,  on  846.3  feet  of  shore-arm.  Cost  under  contract  $28,940.22;  in- 
spector, $333.33 ;  being  for  running  foot,  $34.60. 

(2)  By  purchased  material  and  hired  labor,  repair  of  breach,  below^ 
water,  near  and  west  ot  great  breach  of  1884.  Cost  of  material  and 
labor,  $511.20. 

(3)  By  purchased  material  and  hired  labor,  repair  of  wharf-front. 
United  States  reser\ration,  at  old  stone  breakwater.  Cost  of  material 
and  labor,  $512.40.      c* 

(4)  By  purchased  material  and  hired  labor,  repair  of  breach  made  by 
steamer  Monteagle  April  26, 1888.    Cost  of  material  and  labor,  $25.89. 

(5)  By  purchased  material  and  hired  labor,  minor  repairs,  including 
submerged  breach,  section  D,  and  redecking  counterforts.  Cost  of 
material  and  labor,  $2,089.11. 

The  work  under  contract,  delayed  by  the  late  high  water,  was  begun 
August  15  and  completed  November  30.  The  work  in  progress  was 
tested  by  two  severe  storms,  the  parapet,  framed  but  not  filled  or  decked, 
being  exposed  to  the  shock  of  heavy  waves.  It  bore  the  test  well ;  no 
timbers  were  torn  out,  and  only  two  of  the  banquette  walls  displaced  to 
such  a  degree  as  to  require  the  use  of  clamp  screws. 

The  breach  mentioned  above  (2)  was  in  a  crib  sunk  at  the  close  of  the 
season  of  1872,  injured  by  storm  before  superstructure  was  built  over 
it,  and  repaired  in  place ;  as  the  cribs  in  the  breach  have  been  torn 
away  by  successive  storms,  its  situation  has  again  become  an  exposed 
one,  and  it  has  again  yielded.  In  the  repair  of  the  breach,  this  crib 
should  be  replaced  by  a  new  one,  unless  more  thorough  repair  should 
be  possible,  when  the  shaken  parapet  superstructure  shall  have  been 
removed,  tnan  under  the  conditions  of  this  year's  work. 

The  repairs  mentioned  above  (3  and  5)  were  carried  on  with  a  small 
working  party  as  a  means  of  holding  workmen  engaged  for  the  other 
works  during  the  delay  caused  by  the  non-delivery  of  timber. 

The  breach  made  by  the  steamer  Monteagle  was  made  on  a  £Bur  day 
and  in  still  water.    It  was  apparently  due  solely  to  careless  handling. 

BBMABKS. 

Renewal  of  superstructure  is  needed  on  extension  of  light-bouse  pier. 
Section  F,  inner  west  breakwater. 
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The  auperstructare  of  sections  D  and  E,  oater  west  breakwater,  now 
-^ight  and  nine  years  old,  has  been  repeatedly  injured  by  storms  and 
repaired,  find  is  mach  shaken.  Witli  frequent  repair  it  may  serve  two 
years  more  without  serious  breach,  but  should  soon  be  renewed  in  the 
parapet  form,  continuous  with  sections  0  and  F. 

The  riprap  foundation  of  the  spur-crib  has  proved  insufficient.  The 
storm  of  November  19, 1886,  carried  away  that  of  the  northwest  corner, 
producing  a  settling  of  about  8  feet,  and  twisting  the  crib.  The  set- 
tling of  the  new  stone  placed  to  repair  that  loss,  and  of  the  old  under  the 
unequal  bearing,  now  leaves  the  crib  settled  uniformly  along  its  west- 
ern face  8  feet. 

This  spur  crib,  placed  1885,  has  proved  a  manifest  improvement  of 
the  entrance  to  the  harbor  by  its  effect  in  breaking  the  accumulated 
wave  sweeping  the  length  of  the  lake  front  of  the  west  breakwater. 
The  completion  of  the  project  of  1883,  by  placing  at  least  one  more  on 
that  face,  would  materially  aid  this  improvement,  and  also  lessen  the 
shock  upon  the  one  now  placed  and  the  scour  upon  its  foundation. 

A  petition  has  been  presented  for  the  removal  of  the  small  section  of 
east  breakwater  now  completed,  as  offering  greater  hindrance  to  com- 
merce by  the  increased  difficulty  of  entrance  than  aid  by  the  additional 
shelter  afforded.  Reports  on  this  subject  are  printed  in  the  Keport  of 
•Chief  of  Engineers  for  fiscal  year  1887. 

The  commerce  of  Oswego  has  shown  no  regular  increase  or  decrease 
since  1875,  and  has  varif^  within  narrow  limits  during  that  period. 
That  of  this  year  is  exceeded  by  but  four  years  of  the  past  thirteen. 

At  this  harbor  I  have  the  honor  to  recommend :  (1)  The  maintenance 
^f  the  existing  west  breakwater  as  now  standing;  (2)  The  removal  of 
the  east  breakwater ;  (3)  The  building  of  one  spur-cnb  150  feet  in  length 
^  per  project  of  1883. 

ESTIMATES. 

For  repairs |45,000 

For  spur 30,000 

For  removal  of  east  breakwater 15,000 

For  contingencies,  20  per  cent 18,000 

Total 108,000 

Name  of  harbor,  Oswego,  N.  Y.  Collection  district,  Oswego,  N.  T.  Nearest  liffht- 
house,  Osweeo,  N.  Y.  A  fixed  white  light  of  the  third  order  at  the  eastern  end  of 
the  old  west  breakwater,  a  fixed  red  light  of  the  fbarth  order  on  eastern  end  of  outer 
west  breakwater,  a  fog-bell  att>aohed. 

Money  statement 
•July  1,  1887,  amount  available,  I  For^-^^^^  •47,737.78        . 

$e2.rj7.78 

July  1,  1888,  amoont  expended  during  fiscal  year,  exclosive  of 

HabUities  outstanding  July  1, 1887 34, 110. 72 

July  1,  1888,  outstanding  liabilities 989.02 

35,099.74 

Julyl,  1888,  balance  available 27,638.04 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 127, 638. 04 
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COMMERCIAL  STATISTICS. 


Amount  of  commerce  and  navigation  when  the  work  of  improvement  began  under  iheprttmt' 

project  in  1870. 


Arrivals  and  departores. 

Number. 

TWDBfp, 

Arrivals 

4,798 
fi,6M 

848,484. 

Departures 

8481002 

Imports |«,888.iea.0O 

Exports 1,888,8610(^ 

Berenue  collected,  1870 1,112,851.82 

Arrivals  and  departures  ofveseela  dvfing  the  fiscal  year  ending  June  30,  1888. 


Description. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Nnmber. 

ToDBife. 

StfMmers ,t......t .-  r...,r. ...-.,,.  r,,... 

898 
2,028 

74,156 
809,907 

882 
1,984 

73,91 

fkiilinff  yessels .... 

808;  n^ 

i -- 

Totals 

a,4M 

444,068 

2;  800 

441,001^ 

Bevenae  from  customs  for  fiscal  year  ending  June  80, 1888  . 

Value  of  lumber  impovted  same  year  (149,9^,807  feet) 

Value  of  barlev  imported  same  year  (3,619,565  bushels) 

Value  of  all  otoer  imports 

Value  of  coal  ezportM  same  year  (473,349  gross  tons) 

Value  of  all  other  exportA 

Greatest  draught  of  vessels,  12  feet  6  inches. 


.    $570^848.(» 

1,884,24L00 

2.968,728.00 

230.861.0» 

2,063,8S&09' 

46,81&00' 


M  M  6. 


IMPROVEMENT  OP  HARBOR  AT  SACKETT'S  HARBOR,  N.  Y. 
OBJECT. 

To  deepen  the  harbor  within  Ship-house  Point  over  an  area  of  aboat 
15  acres  to  12  feet  at  extreme  low  water. 

This  project  was  adopted  in  1881.  Previous  to  1881  $6,000  was  ex- 
pended  in  1826-1828  in  deepening  the  same  area. 

PRESENT  PROJEOT. 

Toflimit  the  excavation  to  an  area  of  about  6  acres  and  to  define  the 
entrance,  and  provide  a  mooring  place  by  a  crib  18  feet  square,  placed 
upon  the  end  of  the  shoal  extending  into  the  harbor  from  Ship-honse^ 
Point. 

Also  to  check  shore  drift,  by  extending  jetties  across  the  end  of  Ship- 
house  Point,  from  the  crib  above  described  to  the  bay  outside  the  point* 

PRESENT  WORKS. 

An  area  of*  6  acres  has  been  deepened  as  above  described  to  12-foot 
depth,  and. the  18-foot  crib  has  been  built  and  placed. 
The  channel  has  12  feet  at  extreme  low  water. 
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OPERATIONS. 


2087 


$72.11 
11.97 


None  during  the  fiscal  year,  the  balance  of  appropriation  being  in- 
infficient  for  osefid  effect. 

Money  siatevnent. 

i  July  1, 1887,  amoant  available 

July  1, 1888,  amoani  expended  during  fiscal  year,  exolosive  of  liabilities 
oatstanding  July  1,1887 

July  1,1888,  balance  available 60. 14 

Amount  appropriated  by  act  of  Aagnst  11, 1888 2,000.00 

Amoant  available  fi>r  fiscal  year  ending  Jane  30, 1889,. 2,060. 14 

(  Amoant  (estimated)  repaired  for  completion  of  existing  project 13, 000. 00 

<  Sabmitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
i    harbor  acts  of  1866  and  1867. 


COMHERCIAL  STATISTICS. 

Name  of  harbor,  Sackett's  Harbor  N.  T. ;  collection  district,  Cape  Vmcent,  N.  T. ; 
nearest  liffht-hoose,  Sackett's  Harbor,  N.  Y.  A  fixed  white  light  of  the  fifth  order  on 
Horse  Island,  1^  miles  west  of  town.    Nearest  work  of  defense.  Fort  Ontario,  N.  T. 

Ammntcfeommcrce  wtdnavigaikmwhmtkeworhof  impravmnent  hegiM  under  the  preeem 

projeet  in  1883. 


Nnmbsr. 

Twumge. 

AriT»ls — 

ITS 
177 

S,66S 

DopATtims. -••■••-••  ■.•■•■  ...•■•.-■.••.•.•••■.-.■•  ..••••..■••••>>•••.•••••..••••. 

Inporto $21. 006.  SO 

Export* 91800.00 

Berenno  eollectod,1883 S, 480.66 

Arrivale  and  departuree  of  veeeeli  dwrh^  ikeJUeal  year  ending  June  30, 1888. 


Arrivals. 

I>eportai««. 

Nnnber. 

Toonsgo. 

Knmber. 

TomiAice. 

Steaiiiers ••••••••••••... 

61 
64 

U6 

1,458 
4,246 
6,707 

62 

62 

114 

1.602 
4,066 
6^667 

Fai]iii2_  vwwol*--.-..---.. ....-.•...•..••••••.....••.•.. 

Total 

I  year.. 


HeTonue  from  onBtomfi  for  soi 
Vahie  of  imports,  same  year., 

YalnecKf  exports,  same  year 

Qfoateat  tought  of  vessds,  U|  foot. 


$8,876.66 
41,10a04 
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IMPROVEMENT  OF  OGDEN8BURGH  HARBOR,  ON  THE  RIVER  SAINT  LAW- 
RENCE;  OF  HARBORS  ON  LAKE  CHAMPLAIN;  AND  OF  GRASS  AND  TI- 
CONDEROGA  RIVERS,  NEW  YORK;  AND  OF  OTTER  CREEK,  VERMONT. 


REPORT  OF  MAJOR  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 


IMPBOVEMBNTS. 


1.  Ogdensbargb  Harbor,  New  York. 

2.  Qraas  River  (at  MasseDa),  New  York. 

3.  Breakwater  at  Roaee'e  Point,   Lake 

ChamplaiD,  New  York. 

4.  Swanton  Harbor,  Vermont. 

5.  Breakwater  at  Gordon's  Landing,  Lake 

Champlain,  Vermont. 


6.  Plattebnrgh  Harbor,  New  York. 

7.  Bnrlinxton  Harbor,  Vermont. 

8.  Otter  Creek,  Vermont. 

9.  Ticonderoga  River,  New  York. 

10.  Narrows  at   Lake  Champlain,  New 
York  and  Vermont. 


United  States  Engineer  Office, 

Burlington,  Vt,  July  10, 1888. 
General  :  I  have  the  honor  to  transmit  herewith  annual  report  for 
river  and  harbor  works  under  my  charge  during  the  fiscal  year  ending 
June  30, 1888. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adahs, 

Major  of  Engineers, 
The  Chief  of  ENaniEEBs,  U.  S.  A. 


N  N  I. 

IMPROVEMENT  OF  OGDENSBURGH  HARBOR,  NEW  YORK. 

A  project  was  formed  for  the  improvement  of  this  harbor  by  a  Board 
of  Engineer  Officers  in  1868,  which  provided  for  dredging  the  channel 
of  the  Oswegatchie  Biver  below  the  bridge,  deepening  the  channels 
along  the  city  front  on  the  St.  Lawrence  Biver  and  across  the  bar  north- 
east of  the  light-house,  and  the  construction  of  a  pile-pier  to  prevent 
the  water  of  the  Oswegatchie  speading  over  the  bar  or  shoal  between 
these  channels.    The  pile  work  was  only  recommended  in  the  event  of 

2089 
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the  water  of  the  Oswegatchie  not  following  the  lines  of  the  deepened 
channels  after  tho  dredging  had  been  completed. 

The  dredging,  as  provided  for  in  the  project,  was  completed  in  187^ 
and  the  piling  was  found  unnecessary;  consequently,  operations  were 
confined  to  dredging  the  channels,  which  were  left  in  good  condition. 

For  a  few  years  following  the  completion  of  the  project  of  1868  there 
was  a  suspension  of  operations.  The  harbor  was  ordered  resurveyed 
in  1879,  which,  being  done  in  1880,  showed  considerable  shoaling  of  the 
channels  during  these  four  years  of  inactivity ;  and  furthermore  that 
the  obstructions  in  the  channels  were  mainly  due  to  saw-dust  and  other 
waste  products  of  saw-mills  which  had  been  thrown  into  the  Oswe- 
gatchie Ei  ver  in  violation  of  local  regulations  forbidding  it  The  amouDt 
of  damage,  or  shoaling,  as  shown  by  the  survey  of  1880,  was  10,000 
cubic  yards,  which  it  was  estimated  would  cost  $12,000  to  remove,  eo 
as  to  place  the  channel  in  good  condition  again. 

The  collector  of  customs  informs  me  that  this  practice  has  ceasedt 
and  that  the  few  saw*mills  there  now  use  steam  power  and  burn  their 
refuse. 

The  original  project  was  estimated  to  cost  $175,000,  and  there  had  been 
expended  up  to  1880,  exclusive  of  $3,000  for  a  survey  in  1852,  $107,000, 
leaving  $68,000  still  due  the  general  improvement,  owing  to  t^e  piling 
of  the  project  not  being  required. 

In  1882  it  was  recommended  to  place  the  harbor  in  condition  to  ad- 
wit  the  largest  vessels  that  will  be  able  to  pass  the  enlarged  Welhmd 
Canal,  at  an  estimated  cost  of  $76,000,  as  follows: 

Outer  bar,  1,500  feet  by  400  feet  by  3.1  feet,  aboat  60,000  yards,  at  30  ceote  per 

Orard 124,000 

Near  Rome,  Watertown  and  Ogdensbnrgh  Railroad  wharves,  1,150  feet  by  300 

feet  by  3  feet,  40,000  yards,  at  40  cents  per  yard 16,000 

Oswegatchie  month,  1,000  feet  by  300  feet  by  Ld  feet,  20,000  yards,  at  20  cents 

per  yard 4,000 

Channel  along  city  front,  7,200  feet  by  150  feet  by  4  feet,  160,000  yards,  at  20 

cents  per  yard - 32,000 

Total 76,000 

This  estimate  was  intended  to  provide  for  a  depth  of  15  feet  in  the 
channels  and  16  feet  over  the  onter  bar. 

Operations  have  been  carried  on  in  accordance  with  the  above  scheme 
of  improvement  since  1882,  and  under  contracts  dated  December  13, 
1883,  August  26, 1884,  September  12,  1885,  and  November  19, 1886. 
There  were  35,345  cubic  yards  removed  under  the  first  contract  from  the 
vicinity  of  the  Central  Vermont  Railroad  wharves  and  from  the  channel 
near  by,  connecting  with  the  St.  Lawrence  Eiver;  48,194  yards  were 
removed  under  the  second  from  the  channel  near  the  Eome,  Watertown 
and  Ogsdenburgh  Railroad  wharves  and  that  leading  therefrom  to  tbe 
St.  Lawrence  River  5  14,988^  yards  were  removed  from  the  angles  in 
the  channels,  under  the  third  contract,  and  under  the  fourth  coutracU 
whfch  was  completed  August  31, 1887,  there  were  51,389.37  cubic  yards 
removed,  mostly  from  the  channel  along  the  city  front,  and  62  yards  of 

S ravel  and  3  large  bowlders  were  removed  from  near  the  mouth  of  tiie 
swegatchie  River.  The  prices  paid  under  these  contracts,  owing  to 
the  development  of  harder  material  in  the  bottom  than  the  original 
estimate  contemplated,  were  such  that  they  seemed  to  indicate  that  tlie 
total  figures  in  the  estimate  would  prove  too  small,  until  the  foorih 
contract  was  made,  which  was  at  prices  low  enough  to  warrant  an  ex- 
pectation that  tbe  entire  amount  of  the  original  estimate  may  not  be 
exceeded,  notwithstanding  the  obstacles  which  are  now  known  toexiBt. 
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At  the  close  of  the  present  flseal  year  149,916.87  cabic  yards  of  mad, 
etc.«  52  yards  of  gravel,  and  three  large  bowlders  have  been  removed 
from  the  channels  of  this  harbor,  at  a  cost  of  $35,000,  consuming  the 
available  funds ;  and  aboat  the  same  amonnt  remains  to  be  removed, 
mostly  in  the  city  front  channel;  in  order  to  complete  the  scheme  of  im- 
provement as  per  estimate. 

There  are  $40,000  asked  for  this  harbor  to  be  applied  to  dredging 
operations. 

Money  statement. 

July  1,  1887.  amount  available |6,568.44 

Jaly  1,  lti88,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1887 6,568.44 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

{Amount  f  estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June  30, 1890    25, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Xameof  harbor,  Ogdensburgh,  N.  Y. ;  collection  district,  Oawegatchie;  nearest  light- 
house^  Ogdensburgh,  N.  T. 

BECAPITDLATIOK  OF   THE    BUSINESS  OF    THE    DISTRICT  OF  06WBOATCHIB  FOR    THB 

TEAR  1887. 

With  the  exception  of  a  small  percentage,  the  transactions  relate  to  the  business  of 
the  port  of  Ogdensburgh. 

Statement  of  t\e  value  of  imports  and  exports^  amount  of  duties  and  fees  oolleotedf  and 
number  of  vessels  entered  and  cleared  during  the  year  1887. 


Item. 

Amount. 

Item. 

Amoimt. 

Ttlne  of  dutlAble  imports  entered 
for  coDSfimptioii 

$1,147,092.00 

749,641.00 

1,096.930.00 

Value  of  imports  under  consular 
seal 

Duties  on  imports  under  consular 
seal,  estimated 

$1, 538, 109. 00 

Vftlae  of  tne  imports  entered  for 
oonaamption 

Valae  of  domestic  merohandise  ex- 
ported  

114,967.80 

Makinff  total  of  same..... 

1,653,076.80 

Duties  collected  on  imports  for 
coDBumntion 

Value  of  importe  entered  warehouse 

Duties  on  imports  entered  ware* 

house 

8,631.00 
.     3,066.42 

197,540.6) 

Duties  collected  on  imports  from 
warehouse       .  ..  .  .....  ..... 

058.49 

Haklnff  total  valae  of  Imports  en- 

6,697.42 

Fees  ooUecied 

4,281.00 

202,776.10 

Vthie  Df  Imports  entered  for  trans- 
portation to  other  districts  and 
exported 

57,794.00 
23,621.68 

Total  value  of  imports  and  ex- 
ports  

6,115,006.75 

Boties  on  imports  transported  to 
other  districts  and  expoHed 

from  domestic  ports 

4, 200, 000. 00 

Estimated  value  of  merchandise 
shipped  to  domestic  ports 

Total  ascertained  and  estimated 
value  of  the  commerce  of  the 
iMrt 

Msking  total  value  of  imports  thus 

81, 416. 58 

6,000.000.09 

verea  ..-..- 

Tthie  of  imports  entered  for  trans- 
portation to  other  districto 

IHities  on   imports   entered  for 

549,222.00 
28,846.85 

16.315,006.75 

Kumber  of  entries  of  vessels 

Number  of  clearaDC^s  of  vessels. . 

Tonnage  of  vessels  entered 

Tonnage  of  vessels  cleared 

1,380 

1,206 

281.719 

280.716 

Haking  total  value  of  same 

677,668.85 
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Leading  article$  of  merchandUe  received  from  fordgnporU  and  received  from  and  $h^^ 
to  domeeiie  ports  during  the  year  1887. 


Articles. 

Quantity. 

Articles. 

Quantity. 

Wheat 

Corn 

Barley 

Oau 

Pototoes 

Flour 

bushels.. 

do.... 

do.... 

do.... 

do  ... 

833.036 

2.964,629 

673.554 

810, 109 

2.806 

108,878 

500 

100 

1,608,130 

62,140,069 

6,665,000 

6,906.000 

52,803 

2,378 

1,808 

Hogs number.. 

Butter pounds.. 

Cheese boxes.. 

Pork barrels.. 

Hides number.. 

Wool pounds.. 

Coal tons.. 

Feed do  .. 

Kerosene  oil barrelB.. 

Dry  eoods,  hardware,  sugar,  iron  ore, 

and  other  merchandise  arrived  tram. 

Boston  and  other  cities  via  Ogdens- 

road,  and  shipped  to  Chicago  and 
other  Western  cities tons. . 

200 

MQ,IO» 

92,000 

1,50J 

162,353 

140.001 

Hay 

Straw.. 

?g«5«. 

LamDer.... 

tons.. 

do... 

dozen.. 

feet.. 

U3.3M 
fl^OM 
17.000 

Laths 

Shingle* 

Sheep 

Cattle 

Horses 

pieces.. 

number.. 

do.... 

do.... 

do.... 

54,101 

The  above  was  obtained  through  the  kindness  of  the  colleotor  of  oostoms. 


N  N2. 


IMPROVEMENT  OP  GRASS  RIVER,  AT  MASSENA,  NEW  YORK. 

There  have  been  no  operations  ander  the  above  head  during  the  past 
year. 

The  project  for  this  improvement  was  adopted  in  1881,  and  appears 
in  the  Eeport  of  the  Chief  of  Engineers  for  that  year,  pages  2457  to 
2460.  It  contemplates  the  formation  of  a  channel  from  the  St.  Lskw- 
rence  Eiver  to  Massena  Village,  a  distance  of  about  7^  miles  by  water, 
with  a  least  width  of  40  feet  and  a  least  depth  of  4  feet,  at  an  estimated 
cost  of  $12,000. 

The  items  of  the  estimate  are  as  follows : 

Excavation  at  rapids,  2,000  yards,  at  $4  per  yard $8,000 

Excavation  at  HaskelPs  Wharf.  1,500  yards,  at  |1  per  yard 1,500 

Excavation  at  other  points  3,000  yards,  at  50  cents  per  yard 1, 500 

Contingencies,  etc 1,000 

Total 12,000 

Under  an  appropriation  of  $3,000  for  this  work  proposals  were  in- 
vited in  April,  1883,  for  the  removal  of  2,000  cubic  yards  of  obstructiDg 
material  at  rapids,  the  first  item  as  above,  and  in  response  only  one  bid 
was  received,  at  the  rate  of  $0  per  yard.  It  was  evident,  tiierefbre,  that 
it  would  cost  at  least  $12,000  to  make  the  improvement  at  that  point 
and  that  the  funds  available  were  only  sufficient  to  remove  one-fourth 
of  that  single  obstruction.  As  no  benefit  could  arise  from  the  work 
unless  completed,  and  as  the  work  could  be  carried  on  more  economic- 
ally when  the  improvement  of  at  least  one  place  could  be  accomplished 
in  one  season's  operations,  an  additional  appropriation  of  $9,000  was 
asked  for,  and  no  further  action  has  been  taken  since. 

During  the  fiscal  year  some  inquiry  was  made  by  dredgemeu  in  re- 
gard to  this  work,  and  they  were  informed  as  to  its  nature,  amount,  etc., 
and  proposals  were  solicited  from  them  for  undertaking  the  improve- 
ment, but  they  made  no  definite  offer  and  nothing  has  been  done. 

The  balance  of  the  appropriation,  after  paying  the  cost  of  advertising, 
etc.,  amounting  to  $2,948.60,  is  now  to  the  credit  of  the  improvement 
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In  case  additional  funds  become  available  for  this  work,  it  is  expected 
to  apply  tbem,  to;;etber  with  the  balance  now  on  hand,  in  dredging  op- 
erations according  to  the  original  plan. 

Money  statement. 

July  1,  18-7,  amount  available |2,948.60 

Jaly  1,  18H8,  balance  available 2,9iS.eO 

r  Amount  (estimated)  required  for  completion  of  existing;  project 17, 60(^00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1890  1 7, 600. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMBfERCIAL  STATISTICS. 

Name,  Grass  River  (Massena),  New  York.  Collection  district,  Oswegatchie.  Nearest 
light-house,  Ogdensbnrgh,  N.  Y. 

A  steam  ferry-boat  makes  regular  trips  Arom  Cornwall,  in  Canada,  opposite  thf» 
month  of  Grass  River,  to  a  point  a  mile  below  Massena,  bevond  which  the  obstruc- 
tions in  the  channel  will  not  allow  the  boat  to  ^o.  The  collector  of  customs  was  un- 
able to  furnish  any  statement  of  receipts,  and  it  is  presumable  that  little  or  nothing 
was  collected. 


N  N  3. 
BREAKWATER  AT  ROUSE^S  POINT,  LAKE  CHAMPLAIN,  NEW  YORk. 

O]>erations  have  been  carried  on  daring  the  year  in  accoixlance  with 
the  original  plan  adopted  in  1885,  and  under  contracts  dated  Aagnst 
22,  1885,  and  October  28,  1886. 

The  first  contract  was  made  with  Bichard  Fenner  Hawkins,  of  Spring- 
field, Mass.,  for  the  construction  of  800  linear  feet  of  breakwater  ad- 
joining the  shore ;  the  other  with  John  L.  JohQSon,  of  Fulton,  N.  Y., 
for  the  extension  of  the  800-foot  shore  section,  550  feet  further  into  the 
lake.  The  last  annual  report  stated  that  an  extension  of  time  for  com- 
pletion of  the  first  contract  to  September  30,  1887,  had  been  requested 
aud  gi*anted,  and  that  it  was  occasioned  by  the  novel  character  of  the 
work,  in  connection  with  the  handling  and  laying  of  the  large  stones  on 
the  slopes  and  crown  of  the  breakwater.  This  contract  was  completed 
and  closed  within  the  extension  of  time  that  was  granted. 

Work  under  the  second  contract  has  been  progressing  fairly  well. 
Most  of  the  rubble-stone  required  in  the  foundation  of  this  550-foot  sec 
tion  was  placed  during  the  winter  of  1887,  and  has  had  time  for  thor- 
ongh  settlement  betore  the  large  stones  are  added  as  a  facing  and  crown- 
ing along  this  portion  of  the  structure. 

There  were  (}o  linear  feet  of  this  section  of  the  breakwater  completed 
during  the  fiscal  year  by  the  addition  of  the  large  crowning  and  lacing 
stones,  alid  as  the  second  contract  does  not  require  completion  until 
November  30,  1888,  it  is  believed  it  will  be  finished  well  within  that 
date,  consuming  the  available  funds. 

The  good  effects  of  this  improvement  are  apparent  along  the  town 
front  and  at  the  docks  by  tae  comparative  calmness  of  the  water  there 
now  during  southeasterly  storms,  which  formerly  caused  considerable 
commotion. 

As  funds  become  available  for  this  work  they  are  to  be  applied  under 
the  approved  project,  which  contemplates  the  construction  of  a  straight 
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breakwater  of  rabble  and  large  stone  extendiug  from  Stony  Point  in  the 
general  direction  of  the  sonthern  point  of  the  6-foot  cnrve  sonth  of 
Windmill  Point  nntil  the  18  foot  carve  is  reached,  a  total  distance  of 
about  2,000  feet  The  estimated  cost  of  the  breakwater  was  placed  at 
$110,000.  To  date  there  have  beeu  two  appropriations  for  this  improve- 
ment, amoauting  to  $55,000,  which  has  either  been  consumed  or  placed 
under  contract. 

Money  $tatemeiU. 

July  1,1887,  amoaot  available #23,970.3 

July  1,  1888,  amooDt  expended  daring  fiscal  year,  exclnuve  of 

liabilitieaoQtBtanding  Jaly  1,  1887 114,402.21 

Jaly  1,  1888,  oQtstanding  liabilities 2,22&.ll 

July  1,  188H,  amonnt  covered  by  existing  contracts 6, 9o&.  00 

23,6«i3i 

July  1,  1888,  balance  avaUable 328.^ 

Amonnt  appropriated  by  act  of  Angnst  11, 1888 13,C00.(fe 

Aironnt  available  for  fiscal  year  ending  June  30, 1889 13,6S&? 

{Amount  (estimated)  required  for  completion  of  existinff  project 41,500.09 

Amount  thatcan  beprobtablv  expended  in  fiscal  year  endinff  June  30, 1890  41,500.  W 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBROIAL  STATISTICS. 

Name  of  harbor,  Rouse's  Point,  N.  Y.;  coUection  district,  Champiain ;  nearest  light- 
bouse.  Windmill  Point. 

2fumher  of  ve9$eU  and  tonnage  oUared  for  and  entered  from  foreign  porte  dnriag  the  year 

loo7* 

Entered :  I 

Number  of  vessels l.or  I 

Tonnage 9^,?:* 

Cleared : 

Numl)er  of  vessels 1,0^ 

Tonnaf^e 99, 0« 

Value  of  merchandise  exported  by  vessels  during  1887 $850, 0"i* 

Lumber  imported  dming  eeaeon  of  navigoHon  hg  veeeeU. 

Lumber feet  B.  M..      153.0®,Tje 

Value |2,688,388.tt' 

Duties 303,8as6 

Value  and  dtUiee  oolleoted  on  varioue  artidee  intported  hg  veeaele  during  gear  18^. 

Value $152,613.  •• 

Duties  collected 24,©4.n 

Value  of  free  goods  imported  by  vessels  during  year  1867 50,845,^ 

The  above  was  obtained  tbrongh  the  kindness  of  the  collector  of  ci& 
toms. 


N  N4. 

IMPROVEMENT  OF  8WANT0N  HARBOR,  VERMONT. 

The  project  was  adopted  in  1873,  and  the  undertaking  was  thought  to 
be  of  donbtfal  expediency  at  that  time,  as  shown  by  the  report  rf  tta 
officer  then  in  charge.    (See  Annual  Report  Chief  of  Engineers,  ISA 
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{)age  396.)  Subsequent  events  have  shown  that  the  doubts  a$  to  the 
propriety  of  trying  to  anticipate  the  wants  of  the  harbor  in  its  improve- 
meut,  which  were  expressed  in  submitting  the  original  report  and  pro- 
ject, were  well  grounded. 

.The  appropriations  which  have  been  made  from  time  to  time  have 
betm  expended  in  the  construction  of  a  breakwater ;  the  docks  and 
wbai-ves  it  was  designed  to  protect  were  never  built,  however,  and  the 
shipping  facilities  at  the  harbor  now,  instead  of  being  located  where 
ihey  would  have  received  some  protection  from  the  breakwater,  are 
clustered  around  two  docks  three-fourths  of  a  mile  fiom  it. 

In  consideration  of  the  foregoing  facts,  and  the  uncertainty  attending 
the  location  of  docks  and  wharves  that  were  possibly  to  be  built>  it  has 
been  recommended  for  some  years  that  no  further  appropriation  be  made 
for  this  harbor  until  the  future  development  of  the  shipping  and  com- 
mercial interests  indicate  more  definitely  the  direction  in  which  improve- 
ment should  be  made  for  their  protection. 

According  to  the  preliminary  examination  and  survey  made  in  October 
and  December,  1884,  and  reported  in  January,  1885,  ic  would  seem  that 
tbe  conditions  for  indicating  more  definitely  the  direction  in  which  im- 
provement should  be  made  have  arrived. 

Should  the  work  be  undertaken,  however,  instead  of  following  the 
exact  scheme  of  that  report,  I  would  recommend  the  building  of  a  break- 
water nearly  parallel  with  and  about  1,000  feet  distant  from  the  shore, 
from  a  point  200  feet  north  of  the  outer  end  of  the  existing  structure 
until  a  position  directly  west  of  the  docks  is  reached,  and  the  extension 
of  the  existing  structure  somewhat  nearer  the  shore;  by  which  means 
it  is  thought  tbe  increased  harbor  capacity  afforded  would  justify  the 
change  from  the  plan  of  the  above  report,  submitted  in  January,  1$85. 

Money  statement. 

July  1, 1887,  amonnt  available $;{26.93 

Jalyl,  1888,  balance  available 326.93 

{Amonnt  (estimated)  required  for  completion  of  existing  project 1G9, 500. 00 
Amonnt  that  can  be  protitably  expended  in  fiscal  year  ending  June  30,1^0   80, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

Name  of  harbor,  Swanton,  Vt.;  collection  district,  Vermont ;  nearest  light-house, 
Point  aux  Boches. 

Number  of  steamers  arrived  and  cleared  during  year  1887  183 

Number  of  sailing  vessels  arrived  and  cleared durinj^  year  1887 45 

Number  of  unrip^ged  vessels  arrived  and  cleared  during  year  1887 31 

Unladed  from  the  aforesaid  vessels : 

Iron tons..  2,125 

Coal do...  1,750 

Other  merchandise do...  8,160 

Total do...     12,035 

The  above  was  obtained  through  the  kindness  of  the  eollector  of  cus- 
toms. 


NN5. 

BREAKWATER  AT  GORDON'S   LANDING,   LAKE   CHAMPLAIN,   VERMONT. 

The  project  for  this  improvement  was  adopted  in  1887,  and  has  for  its 
object  the  construction  of  a  breakwater,  composed  of  rubble  and  large 
stones,  extending  in  a  straight  line  from  a  point  some  250  feet  south  of 
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the  dock  or  landing,  where  the  water  is  about  3  feet  deep  at  lowest  stage, 
to  a  poiut  on  the  18-foot  curve  and  about  100  feet  north  of  the  line  drawn 
from  the  dock  to  Cumberland  Head. 

At  inception  the  object  of  the  undertaking  seems  to  have  been  the 
affording  of  increased  shelter  on  the  west  shore  of  Grand  Isle,  Lake 
Gharoplain,  which  incidentally  has  involved  the  protection  of  the  dock 
or  landing  which  gives  the  improvement  its  name. 

An  appropriation  of  818,750  was  made  for  this  work  in  the  act  ap- 
proved August  5, 1886,  but  the  general  character  of  the  shore,  as  indi- 
cated on  the  Coast  Survey  maps,  was  about  all  the  information  with  re- 
gard to  this  locality  in  my  possession  when  the  appropriation  was  made. 
Consequently,  and  as  a  subsequent  step  in  the  order  of  procedure,  it 
became  necessary  to  make  a  thorough  examination  and  survey,  and  to 
design  a  structure  that  would  aftord  the  desired  shelter. 

The  examination  and  survey  were  made  October,  1886,  and  a  map, 
drawing,  report,  etc.,  were  prepared  which  covered  the  facts  in  regwd 
to  the  locality,  and,  with  my  recommendations  respecting  the  proposed 
structure  to  be  built  for  protection,  were  submitted  January  12, 1887, 
and  having  been  duly  considered  by  the  Board  of  Engineers,  received 
your  approval. 

The  time  consumed  in  connection  with  the  examination  of  the  plans 
and  specitications  for  this  new  work  was  such  that  it  could  not  be  regu- 
larly advertised  until  June  28,  1887. 

In  response  to  the  advertisement  inviting  proposals  for  the  constnK^ 
tion  of  600  liuear  feet  shore  section  of  this  breakwater,  five  bids  were 
received,  ranging  in  the  aggregate  from  $15,150  to  $31,927.88 ;  and  a  con- 
tract was  made  with  the  lowest  bidder,  William  James  Daly,  of  Ogdens- 
burgh,  N.  Y.,  under  date  of  August  1, 1887,  for  the  above  amount  of 
work.  Operations  were  commenced  August  11, 1887,  and  continued 
until  the  latter  part  of  November,  when  a  suspension  took  place  until 
the  formation  of  ice  would  allow  the  work  to  be  carried  on  more  eco- 
nomically. Operations  were  resumed  Januai'y  26, 1888,  and  continued 
into  March,  at  which  time  there  had  been  a  total  of  4,711  J  yards  of 
rubble-stone  placed  in  the  foundation,  which  brought  this  pile  of  loose 
stone  as  high  as  was  thought  safe  when  the  ice  would  be  going  oat 
Operations  could  not  be  again  resumed  before  the  close  of  the  fiscal 
year. 

There  have  been  4,71 1 J  cubic  yards  of  rubble-stone  placed  in  the 
foundation  and  core  of  the  structure  up  to  date. 

The  cost  of  the  undertaking  has  been  placed  at  $38,158.72. 

Money  statement 

July  1,  1887,  amount  available $18,413.90 

July  1, 1888,  amoant  expended  dnring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1887 $5,192.27 

July  1,  1888,  outstanding  liabilities 400.01 

July  1, 1»88,  amount  covered  by  existing  contracts 11, 149. 94 

16,T«.« 

July  1,  1F86,  balance  available l,67Le? 

Amount  appropriated  by  act  of  August  11, 1888 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 11,671.6? 

{Amount  (estimated )  required  for  completion  of  existing  project 9, 40tiL  75 

Amount  tbat  can  be  profitably  expended  in  fiscal  jear  ending  June  90,1890  9, 406.  ^^ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Name  of  harbor,  Qordon's  Landiog;  colleotion  district,  Vermont;  nearest  light- 
bouse,  Comberland  Head.  ^ 

The  proprietor  of  the  landing  states  that  three-fonrths  of  the  business  of  Grand 
Isle,  Vt.,  is  done  there,  and  that  1,500  tons  of  freight  are  probably  handled  each  season. 
Also  that  large  quantities  of  prodace  and  fmit,  as  well  as  stoclE,  for  the  markets,  pass 
over  the  dock  at  the  landing. 


N  N6. 
IMPROVEMENT  OP  PLATTSBURQH  HABBOB,  NEW  YORK. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
probably  in  1836,  the  date  of  the  first  appropriation,  and  proposed  the 
constmction  of  a  breakwater  about  1,000  feet  east  of  the  steam-boat 
•  oeks. 

There  were  1,250  linear  feet  of  breakwater  con8trac|ted  between  the 
years  1836  and  1875,  at  which  latter  date  the  last  modification  of  the 
project  was  completed. 

This  modification^  made  in  1870,  provided  for  an  extension  of  the 
former  stmctare  to  the  southeast,  the  dredging  of  some  shoal  areas 
within  the  breakwater,  and  the  protection  of  a  portion  of  the  adjacent 
beach  by  a  revetment. 

Since  1875  operations  have  been  confined  to  necessary  repairs  of  the 
breakwater,  and  the  dredging  of  limited  areas  between  it  and  the  steam- 
boat docks. 

The  report  of  survey  at  the  mouth  of  Saranac  Biver,  Plattsburgh, 
N.  Y.,  which  has  appeared  as  House  Ex.  Doc.  No.  72,  Forty-eighth  Con- 
gress, second  session,  comprehends  the  dredging  of  110,000  cubic  yards 
there,  and  would  amount  to  a  considerable  extension  of  the  limited 
areas  of  dredging  operations,  and  therefore  may  be  said  to  constitute  a 
farther  modification  in  the  project  for  this  harbor  improvement. 

The  appropriation  of  $5,000,  by  act  approved  August  5, 1886,  was 
pledged  under  contract  dated  March  9, 1887,  the  work  comprehended 
in  tiie  contract  being  the  dredging  and  removal  of  25,000  cubic  yards 
from  in  front  of  the  docks. 

Operations  commenced  about  the  middle  of  September,  and  the  con- 
tract was  completed  and  closed  before  the  end  of  November,  1887,  prac- 
tically consuming  the  appropriation. 

As  additional  funds  become  available  for  this  harbor,  it  is  expected 
to  apply  them  in  dredging  operations,  so  as  to  afford  sufficient  depths 
for  the  boats  that  frequent  the  harbor,  and  in  making  repairs  to  the 
breakwater  as  required. 

Money  gtatement 

ruly  1, 1887,  amount  available $4,903.65 

Faly  1,  1888,  amoant  expended  daring  fiscal  year,  exolasive  of  liabilities 
outslaDding  Joly  1, 1887 4,426.23 

Fnly  1,  1888,  balance  available    477.42 

Lmoant  appropriated  by  act  of  August  11,  1888 7,000.00 

Lmoant  available  for  fiscal  year  ending  June  30, 1869 7,477.42 

r  Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

I  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1890  3, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L      harbor  acts  of  1866  and  1867. 
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COMMBRCIAL  STATISTICS. 

Name  of  harbor,  Plattsburgli,  N.  Y.;  collection  diBtrict,  Champlain ;  nearetit  light- 
hoase,  Cnmberland  Head ;  two  beacon  lights  at  Plattsbnrgh. 


Arrivala. 

Departnns. 

Kind  of  craft. 

Kaof 

TMSelB. 

Tons. 

Kaof 
Teasels. 

TOBS. 

Steam 

708 
42 
781 

868,445 

8.588 

68.512 

796 
42 
761 

368^  4tf 
8,538 

Sail 

Canal-boats , 

68,513 

Total 

1,601 

440.495 

1,601 

440,  AS 

Value  of  goods  imported  from  foreign  ports $1,5SI 

Value  of  7,500  tons  of  coallmported from  domestic  ports 80,009 

Value  of  misoellaneoas  mercnandise  imported  fh>m  domestic  ports 27,  OM 


Total. 


56,591 


Value  of  goods  shipped  from  PlatUhurgh, 


Name  of  articles. 

Amount. 

Value. 

Iron  ore 

tons.. 

27,135 
6,776.000 



$81.4«S 

I>rew«>!dlqmber  ..-^.^ 

ftlAt    . 

115,501 

Other  merchandise .-  

Vom 

Total 

291, 906 

The  above  was  received  throngh  the  kindness  of  the  collector  of  cus- 
toms. 


N  N  7. 
IMPROVEMENT  OF  BURLINGTON  HARBOR,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  in  1836. 

Modifications  of  the  original  project  have  been  made  from  time  to 
time  so  as  to  afford  adeqnate  protection  to  the  increasing  commerdal 
and  shipping  interests  of  the  harbor. 

In  1874  a  modification  was  proposed  whereby  an  extension  2,000  linear 
feet  northward  was  effected ;  in  1884  an  extension  to  the«oath  was  pro- 
posed by  the  ofilcer  then  in  charge;  and  again,  in  1886,  a  plan  for  tor- 
ther  extension  both  to  the  north  and  to  the  south,  which  ontlined  their 
proper  locations,  covering  considerable  of  the  shore  in  both  directionsi 
was  considered  by  the  Board  of  Engineers,  and  received  its  authoritative 
sanction  in  regard  to  the  distance  from  shore  proposed  for  the  exten- 
sions, but  the  150  feet  openings  recommended  at  the  ends  of  the  exist- 
ing structure,  before  commencing  new  work,  were  not  approved. 

The  rationality  of  the  existing  irregular  outline  in  the  breakwater, 
t.  e.j  its  want  ot  rectilinearity  from  end  to  end,  is  found  in  its  grddoal 
development  by  successive  extensions  under  diffldrent  administrationa 
and  at  distant  periods  of  time,  when  the  immediate  and  prospective 
wants  of  the  harbor  necessarily  presented  decidedly  different  phases. 
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The  reason  for  the  lltst  modificatioD,  whereby  the  extensiou  will 
gradoally  withdraw  theT  ends  of  the  structare  from  water  36  and  39 
feet  deep  into  water  aboat  30  feet  deep,  and  then  prolong  it  about 
parallel  to  the  shore  and  1,000  feet  distant  from  the  outer  ends  of  the 
docks  in  shallower  water,  is  that  there  will  be  considerable  saving  in 
tbe  cost  per  linear  foot  of  protection  afforded  by  bringing  the  work 
Dearer  shore  and  adhering  to  the  shallower  depths.  At  the  same  time 
it  will  result  in  no  injurious  restriction  of  the  harbor  capacity,  provided 
a  limit  to  the  extension  of  docks  into  the  harbor  or  a  commission  line 
is  established,  which  ought  to  be  done,  and  is  looked  for,  since  the  at- 
tention of  the  board  of  trade  here  has  been  invited  to  the  subject. 

A  contract  was  made  for  240  feet  extension  at  the  southern  end  of  the 
breakwater,  under  date  of  August  12,  1887,  with  Luther  Whitney,  of 
Keesville,  N.  Y.  Work  was  commenced  August  22, 1887,  and  there 
were  2,449.1  cubic  yards  of  rubble-stone  placed  in  the  foundation  before 
the  close  of  navigation. 

Operations  were  resumed  May  16,  and  there  have  been  4,209.2  cubic 
yards  of  rubble-stone  placed  in  the  foundation  at  the  close  of  the  fiscal 
year,  making  it  about  high  enough  to  receive  the  cribs.  It  is  expected 
'the  framing  and  sinking  of  the  cribs  will  soon  be  undertaken,  as  the 
timber  for  them  is  arriving,  and  that  this  contract  will  be  completed 
November  30, 1888. 

As  additional  funds  become  available  for  this  improvement  it  is  ex- 
pected they  will  be  applied  in  further  extensions  to  the  breakwater,  so 
as  to  keep  pace  with  the  growth  of  the  commerce  and  the  extensions  of 
the  line  of  docks  and  wharves  of  the  harbor,  and  in  maintenance. 

Money  statement 

Jalyl,  1887,  ftmount  available 120,570.24 

Jaly  1,  1888,  amotmt  expended  daring  fiscal  year,  exolnsive  of 

liabmUes  ontfltanding  Joly  1,  1887 $4,655.39 

July  1, 1888,  ontetanding  liabmties 1,194.05 

Joly  1, 1888,  amonnt  covered  by  existing  coctraots 13, 074. 46 

18,924.80 

July  1, 188c*,  balance  available 1,645.44 

Amonnt  appropriated  by  act  of  August  11, 1888 35,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 36,645.44 

r  Amount  (estimated)  required  for  completion  of  existing  project 149, 250. 00 


I  Amou  nt  that  canbe  profitably  expended  in  fiscal  vear  endmg  June  30, 1890    50, 000. 00 
]  Sabmitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  1867. 


OOMMBROIAL  STATISTICS. 

Name  of  harbor,  Burlington,  Vt. ;  nearest  light-house,  Juniper  Island ;  collection 
district,  Vermont. 

ArrivaU  and  deparhurei  ofve9$el9  during  year  1887. 

Kind  of  onfL 

Steam-TMaelB  with  pMscngeri  and  freight 

Steam-tngB  with  tofWB. . 
Sftll  and  unrigged  T 

Total.... 
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The  aforesaid  vesaels  discharged  the  following  at  this  port : 

Coal tons..         81,150 

Rough-sawed  lamber feet,  B.  M..  45,808,7te 

Shingles 5,222,500 

General  merchandise tons..         45,146 

The  above  was  received  tbrongh  the  kindness  of  the  collector  of  cnstoms. 


N  N  8. 
IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 

The  project  for  this  improvement  was  adopted  in  187*J,  and,  as  modi- 
fied in  1882  and  1884,  proposes  the  formation  of  a  channel  from  Vergennes, 
Yt.,  to  Lake  Ohamplain,  of  a  navigable  width,  and  to  afford  a  least  deptii 
of  8  feet.  (See  Reports  of  Chief  of  Enginet>r8,  1872,  page  273-,  life, 
page  712;  and  1884,  page  2159.) 

The  last  operations  under  the  above  head  consisted  in  the  dredging, 
of  some  11,773  cubic  yards  of  obstructing  material  from  Bull  Brook  ^nd 
and  its  vicinity  in  1884,  whereby  much  benefit  was  done  the  genenU 
navigation  of  the  channel,  and  the  improvement  at  this  obstraction, 
which  had  been  the  most  serious  on  Otter  Creek,  was  i>erfecte<l. 

In  order  to  complete  the  scheme  of  improvement,  the  channeld  al 
Sharkee's  and  Crittenden's  bends,  at  Steam-boat  Landing,  and  at  the 
mouth  of  the  creek  should  all  receive  attention,  as  contemplated  in  the 
original  and  modified  projects. 

Money  statement. 

July  1,  1687,  amount  available $648.34 

July  1, 1888,  balance  available 64Ji34 

Amount  appropriated  by  act  of  August  11,  1888 •-^500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1889 3, 14^  ^ 

{Amount  restimated)  required  for  completion  of  exiBting  project 37, 24& 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890     5, 000. 00 
Submitted  in  compliaDce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Vessels  arrived  and  departed  during  the  year  1887. 


EiDd  of  craft. 


Unilgf^ed  ftnd  sail- vessels 

Steam^tQgs,  yachts,  and  exearsion  vesseUi  . 
Steam-TMsels  wHh  passengers  and  ft^igbt . 

Total 


Arrivals. 

DefBV 
nrN. 

112 
168 
294 

US 

!        ^* 

m 

Value  of  the  aforesaid  cargoes,  $150,000.    The  above  was  obtained  thnragb  th« 
kindness  of  the  collector  of  customs. 


Digitized  by  VjOOQIC 


APPENDIX    NN — RKPORT   OF   MAJOR   ADAMS.  2101 

N  N  9. 
IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1881,  its  object  be- 
ing the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of 
8  feet  at  low  water  between  the  falls  at  Ticonderoga  village  and  Lake 
Ghamplain,  a  distance  of  about  2  miles.  (See  Report  of  Chief  of  En- 
gineers, 1881,  page  726,)  The  improvement  was  estimated  to  cost 
t42,5]6,  of  which  amount  $12,000  have  been  appropriated. 

The  amount  appropriated  by  act  approved  August  5, 1886,  $2,000,  was 
pledged  under  contract  dated  March  9, 1887,  the  work  comprehended 
in  the  contract  being  the  removal  of  10,000  cubic  yards  from  the  upper 
end  of  the  channel. 

Operations  were  commenced  in  the  month  of  July,  the  water  being  at 
a  favorable  stage  for  carrying  on  the  work;  10,870^  cubic  yards  were 
removed,  and  the  contract  was  completed  and  closed  in  the  month  of 
August,  1887. 

In  order  to  fully  carry  out  the  scheme  of  improvement  the  channel 
should  be  widened  in  places  and  should  be  very  generally  deepened,  so 
as  to  aftbrd  an  8-foot  draught  instead  of  a  6-foot  draught,  the  work  here- 
tofore carried  on  having  resulted  mainly  in  securing  the  lesser  depth, 
owing  to  the  friable  material  of  the  abrupt  banks  left  by  the.dredge^ 
ultimately  reaching  the  channel.  The  parties  directly  interested  in  th^ 
improvement  desiring  to  utilize  the  dredged  material  in  raising  the  lef  el 
of  the  adjacent  ground  that  is  submerged  2  or  3  feet  by  backwater  from 
the  lake  at  high  water,  and  there  being  a  saving  in  cost  for  dredging  if 
scows  are  not  required,  the  last  contract  provided  that  the  material 
should  be  deposited  alongside  the  cut,  but  this  only  increases  the  dan- 
ger of  the  banks  caving,  unless  the  material  so  placed  is  at  once  re- 
moved to  a  distance  from  the  edges  of  the  cut.  In  any  view  of  the  case, 
the  permanency  of  the  improvement  is  decidedly  questionable;  for, 
whereas  boats  formerly  reached  the  foot  of  the  falls  without  difficulty, 
where  the  lake  may  have  been  said  to  receive  the  liver,  the  lake  and 
falls  are  now  separated  by  some  2  miles  of  intervening  swamp  and  low- 
laod  that  has  resulted  from  deposits,  and  unless  the  causes  productive 
of  so  much  filling  are  removed,  accretions  may  be  expected  to  continue. 
Doubtless  these  causes  are  not  quite  as  active  as  formerly,  there  being 
probably  less  waste  from  mills,  etc.,  now,  but  neither  is  the  area  in  which 
the  deposits  take  place  as  large  as  it  was,  the  dredged  channel  merely 
forming  a  sort  of  narrow  estuary  of  the  lake,  now,  up  to  the  falls,  into 
which  the  river,  with  its  sedimentary  material,  must  pour;  therefore  a 
continuation  of  the  deposits  must  be  expected. 

Since  my  personal  inspection  of  the  locality,  and  acquaintance  with 
the  commerce  benefited  ai)d  other  concomitants  of  the  undertaking,  it 
is  regarded  as  questionably  worthy  of  improvement  by  the  Govern- 
ment; and  at  the  rate  that  operations  can  be  carried  on  with  the  small 
appropriations  that  are  made,  it  is  probable  they  will  not  much  more 
than  keep  pace  with  the  filling  of  the  channel  by  annual  accretions. 
In  view  of  all  of  which  no  further  appropriations  are  asked  for  this  im- 
provement. If,  however,  it  is  deemed  best  to  continue  the  improve- 
ment, it  would  seem  to  be  the  part  of  wisdom  to  appropriate  a  suffi- 
cient sum  to  complete  the  undertaking  in  one  season's  operations;  since 
such  a  course  might  possibly  enhance  the  commerce  sufficiently  to 
justify  the  maintenaucr  of  the  improved  channel  afterwards. 
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Money  statement. 

July  I,  1887,  amount  available $1,86160 

July  1,  1888,  amount  expended  during  fifloal  year,  exoluaive  of  liabiUties 
outetanding  July  1,  1887 1,805.89 

July  1,  1888,  balance  available 58.71 

Ameunt  appropriated  by  act  of  August  11,  1888 :i,500.00 

Amount  available  for  fiscal  year  ending  June  90, 1889 2,55d.71 

L  Amount  (estimated)  required  for  completion  of  existing  project 28, 076. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


N  N  lo. 


IMPROVEMENT  OF  NARROWS  AT  LAKE  CHAMPLAIN,  NEW  YORK  AND  VER- 

MONT. 

The  project  for  this  improvement  was  adopted  in  1885,  and  has  for  its 
object  the  removal  of  sach  obstructions  in  the  channel  between  White- 
hall, N.  Y.,  and  Benson's  Landing,  Vt.,  as  will  afford  a  least  depth  of 
12  feet  and  a  least  width  of  160  feet.  The  entire  undertaking  was  esti- 
mated to  cost  $86,000.  There  were  $30,000  appropriated  for  the  work 
by  act  approved  August  6, 1886.  The  most  important  portions  of  the 
improvement  were  duly  advertised  September  21, 1886 ;  and  contracts 
were  made  with  Luther  Whitney,  of  Keeseville,  N.  Y.,  for  the  removal 
of  a  rock-reef  near  the  Elbow  about  a  mile  below  Whitehall,  N.  Y., 
under  date  of  October  21,  1886,  and  with  John  L.  Johnson  for  dredging 
100,000  cubic  yards  from  Kenyon^s  Bay,  under  date  of  October  18, 1886, 
they  having  been  the  lowest  bidders  for  each.  The  contract  for  rock 
excavation  was  completed  and  closed  in  July,  1887.  It  required  the 
removal  of  the  entire  rock-reef,  estimated  to  contain  600  cubic  yards,  so 
as  to  afford  a  12-foot  depth  at  low  water,  corresponding  to  8.75  feet 
depth  on  the  lower  miter-sill  of  the  lower  rock  at  Whitehall,  N.  Y. 

The  examination  before  acceptance  was  made  in  a  thoroughly  search- 
ing manner.  Instead  of  trusting  to  soundings  a  float  was  arranged 
with  a  12-foot  section  of  pipe  held  rigidly  in  a  horizontal  position  at  the 
required  depth  beneath  it,  which  was  carried  back  and  forth  over  the 
excavated  area,  the  motion  being  at  right  angles  to  the  direction  of  the 
pipe.  Nothing  was  encountered  within  the  area  of  the  excavation  to 
interfere  with  such  motion  of  the  float. 

'  Operations  under  the  contract  for  dredging  in  Kenyon's  Bay  were 
continued  through  the  season  of  1887,  but  it  became  evident,  before  the 
season  was  far  advanced,  that  work  was  not  progressing  fast  enough 
to  warrant  an  expectation  that  the  contract  would  be  completed  on  tiire 
The  attention  of  the  contractor  was  called  to  his  rate  of  progress,  l>fl^ 
only  one  dredge  was  placed  at  work;  so  that  the  contractor  was oblig^ 
to  ask  for  an  extension  of  time  for  completion  of  his  contract  to  Jot 
30,  1888.  A  total  of  85,282  cubic  yards  have  been  removed,  under  this 
contract,  leaving  14,718  cubic  yards  to  be  removed  in  order  to  com- 
plete  it. 

There  are  now  two  dredges  operating,  and  the  contract  as  extendea 
will  doubtless  be  completed  on  time. 

Additional  funds  would  be  expended  in  dredging  mainly. 


Digitized  by  VjOOQIC 


APPENDIX   NN — ^EBPOBT   OF   MAJOR  ADAMS.  2103 

Money  statement. 

July  1, 1887,  amount  available $26,868.94 

Jaly  1, 1888,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabUitiee  outstanding  Joly  1, 1887 $16,333.35 

Jnly  1,  1888,  outstanding  liabiUtles 6,264.»7 

July  1, 1888,  amount  covered  by  existing  contracts 2, 502. 07 

25,100.39 

July  1,  1888,  balance  available 1,758.55 

Amoant  appropriated  by  act  of  August  11,  1888 15,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1889 16, 758. 55 

{Amount  ^estimated)  required  for  completion  of  existing  project 41, 000. 00 

Amon  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  41 ,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 

Number  of  tows,  fioats,  and  tonnage  that  passed  into  and  out  of  Whitehall  Harbor : 

Whole  number  of  tows 470 

Average  number  of  boats  in  each  tow 16 

Total  number  of  boats 7,520 

Averagenumber  of  tons  carried  by  each  boat gross..  ^60 

Total  tonnage  Ttons  of  2,240  pounds  each,  or  2,795,168,000  pounds  pass- 
ing through  tne  Whitehall  *^  Narrows  "  during  the  season  of  navigation 

of  1887 1,203,200 

Estimated  value  of  cargoes- 
Arrived 12,300,000 

Departed 2,200,000 

The  above  was  received  through  the  kindDess  of  the  collector  of  eas- 
terns. 
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IMPROYEMENT   OF  THE  HARBORS  OF  OAKLAND  AND  REDWOOD,  CALI- 
FORNIA. 


REPORT  OF  COLONEL  G.  H.  MENDELL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 

1.  Oakland  Harbor,  California.  I  3.  Sau  FraDcisoo  Harbor,  San  Pablo  and 

3.  Redwood  Harbor,  California.  Suisuu  bays,  Straits  of  Carqninez, 

I  and  months  of  Sacramento  and  San 

I  Joaquin  rivers,  California. 


United  States  Engineer  Office, 

San  FraneiscOy  Calj  July  5, 1888. 
Sir:  I  have  the  honor  to  inclose  annual  reports  for  the  year  ending 
Jane  30, 1888,  on  acconnt  of  river  and  harbor  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

G.  n.  Mendell, 


The  Chief  of  Engineers,  U.  S.  A. 


Colonel^  Corps  of  Engineers. 


OOi. 

improvement  of  OAKLAND  HARBOR,  CALIFORNIA 
PROJECT. 

The  prqject  is  intended  to  secure  a  ship-channel  with  a  low- water  depth 
of  18  to  20  feet.  The  natural  low- water  depth  at  the  junction  of  the 
channel  with  San  Francisco  Bay  was  2  feet.  The  present  depth  is  9J 
feet.  The  principal  features  of  the  project  are,  two  stone  jetties,  rising 
1  foot  above  high  tide,  extended  from  the  shore  to  a  depth  of  about  13 
feet  in  San  Francisco  Bay  \  dredging  between  the  jetties,  and  enlarging 
the  tidal  prism  of  the  harbor  by  excavation  of  a  basin  and  by  introduc- 
tion of  the  adjoining  basin  of  San  Leandro  Bay  by  canal. 

2105 
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PRE8EKT  CONDITION. 

FML 

The  present  length  of  the  north  jetty  is 9,203 

The  south  jetty 11,868 

The  jetties  are  not  fully  completed. 

The  channel  between  the  jetties  has  been  dredged  to  a  width  of  300 
feet,  the  middle  third  to  a  depth  of  14  feet,  and  the  sides  to  10  feet  dip- 
proximately,  leaving  the  remainder  of  the  channel  of  less  depth. 

The  dredging  in  the  tidal  basin  lacks  aboat  one-third  of  completioiL 

A  channel  100  feet  wide  in  front  of  the  city  of  Oakland  has  been 
dredged  to  a  depth  of  14  feet  over  a  length  of  4,300  feet. 

The  excavation  of  the  San  Leaudro  Canal  has  not  been  begun. 

The  flattening  out  of  the  cross-section  of  the  jetty  channel,  noticed 
in  the  last  annual  report,  resulting  in  diminished  depth,  while  the  sec- 
tion generally  holds  its  own,  or  is  increased,  has  continued  during  the 
year.  There  is  at  present  a  ruling  depth  of  9.6  feet  in  the  jetty  channel, 
giving  16  feet  at  spring  tide  high  water,  and  about  14  feet  at  oidinarj 
high  water.  The  sides  of  the  channel  have  been  scoured,  and  deposits 
made  along  the  axis. 

The  same  is  true  to  the  extent  of  less  than  a  foot  in  the  narrow  chan- 
nel in  front  of  Oakland,  some  filling  having  taken  place  from  breaking 
down  of  the  steep  banks  bordering  the  channel.  About  the  mouth  of 
the  harbor  no  change  worthy  of  note  can  be  detected.  Gtenerally  the 
cross- sections  on  the  jetty  channel,  compared  with  the  condition  eiist- 
ing  at  the  conclusion  of  last  dredging  in  1882,  show  a  noticeable  in- 
crease, which  must  be  attributed  to  the  increase  of  tidal  prism  devel- 
oped by  enlargement  of  the  tidal  basin. 

THE  JETTIES. 

The  last  annual  report  contained  a  detailed  statement  of  the  condi- 
tion of  the  jetties,  to  which  reference  may  be  made.  The  present  con- 
dition is  there  described. 

The  dry  masonry  on  the  south  jetty  for  a  distance  of  612  feet  in  sev- 
eral localities,  was  not  completed  at  the  time  the  masonry  in  the  vicinity 
was  finished.  This  needs  to  be  completed  as  soon  as  practicable.  The 
north  slope  of  the  north  jetty  has  been  disturbed  by  the  action  of 
waves,  and  needs  a  reinforcement  of  stone,  estimated  at  about 2,500 
tons.  About  500  square  feet  of  the  laid  up  masonry  on  this  jetty  ha^ 
been  disturbed  by  giving  away  of  the  slope.  It  will  be  necessary  to 
replace  this  during  the  coming  year. 

N*o  operations  were  carried  on  during  the  year,  except  those  of  saper 
vision,  including  the  survey  necessary  to  ascertain  the  condition  of  the 
work  at  the  close  of  the  year. 

FUTURE  OPERA.TIONS. 

The  appropriation  that  may  become  available  during  the  present  fis- 
cal year  is  to  be  applied  to  repair  of  the  north  jetty,  to  finishing  uncom- 
pleted parts  of  the  south  jetty,  to  a  short  extension  of  the  latter,  to 
dredging  in  the  tidal  basin  and  in  the  channels,  and  to  the  excavation 
of  the  tidal  canal,  as  the  amount  of  funds  available  may  justify. 

The  estimate  for  the  succeeding  year  herein  asked  for,  is  to  be  ap- 
plied to  the  same  objects.  The  amount  of  funds  which  may  be  avail- 
able for  the  current  year  not  being  known,  it  is  impossible  to  be  specific 
as  to  the  woik  thnt  may  be  nnderfaken.    The  excavation  of  the  canal 
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is  estimated  to  cost  $413,442.  The  character  of  this  work  is  such  that 
it  is  poor  economy  to  nndertake  it  unless  funds  are  available  to  put 
under  contract  the  whole  or  a  considerable  part  of  it. 

The  growing  commerce  of  Oakland  requires  that  adequate  provision 
be  made  to  accommodate  it,  and  to  this  end  it  is  desirable  that  at  as 
early  a  day  as  possible  the  channel  in  front  of  the  city,  now  but  100 
feet  in  width,  should  be  made  at  least  200  feet  in  width,  and  it  is  also 
expedient  that  the  channel  between  the  jetties  should  have  the  depth 
of  about  14  feet  over  a  width  of  300  feet.  These  results  are  to  be  se- 
cured by  dredging.. 

Money  statement. 

Jnly  1, 1887,  amount  available I8/2T8.28 

July  1,  1868,  amoont  expended  during  fiscal  year,  exolnsive 

of  liabilities  outstanding  Jnly  1,  1887 $2,174.38 

July  1,  1888,  outstanding liabiuties 60.00 

2,2:M.33 

July  1,  1888,  balance  available 6,043.95 

Amount  appropriated  by  act  of  August  11,  1888 :i50,0o0.00 

Amount  available  for  fiscal  year  endiug  June  30,  1889 356, 043. 95 


COMMERCIAL  STATISTICS. 

The  following  table  compares  the  freight  movement  and  passenger  travel  passing 
between  the  Jetties  in  1874,  at  the  beginning  of  the  improvement,  with  those  now  ex- 
isting : 


YeftM. 


Ka    Trips.  Passengers.'    Freight     Number.  |  Register.    Freight. 


1874 
1878 
1882 
1883 
1884 
188S 
1888 
1S87 
U:88 


Traffic  by  steam-ferries. 


Traific  by  vessels. 


600 
ft,  400 
8,800 
9.400 
8.000 
8.000 
6,000 
6,000 
8,520 


None. 
216.240 
858,362 
882,  !»0 
974,901 
1, 553. 760 
444,  U2 
318.4^2 
210,428 


Tom. 
60.000 

129,  UOO 
1,061.788 
1, 160, 379 
1,142,818 
1,202.230 
1.439,134 
1.487.924 
1, 654, 451 


1,415 
1,085 
1,129 
1,004 
],03t 
1,157 
1,826 
1,673 
1,224 


Tofu. 

70.750 
109.125 
129. 714 
144.004 
143.886 
103,553 
200,226 
188,947 
130. 913 


94,800 
211,627 
173,448 
257,614 
215.829 
255,738 
306,487 
264,050 
231.660 


By  combining  the  above  data  into  one  grand  total  comparison  we  will  obtain  a 
more  concise  statement  showing  the  final  restllts  attained  : 


Traffic. 

1874.  before  improvement. 

1888.  arter  improvement 

Passengern. 

Freight. 

Passengers. 

Freight. 

By  ferrx 

By  vessels     

None 

None 

Tom. 
60,000 
94,300 

210,423 

Ton*. 
1,654,451 
231, 660 

Grand  totals     

.      154,300 

210,423 

1,886,111 
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OO2. 
IMPROVEBiENT  OF  REDWOOD  HARBOR,  CALIFORNIA. 

The  project  is  to  dredge  a  channel  6,000  feet  in  length,  for  schooners, 
through  the  mnd  flat  which  lies  adjacent  to  and  below  Bedwood  City. 
The  tide  rises  from  4  to  6  feet,  and  with  the  proposed  depth  of  3  feet 
there  will  be  7  feet  always  at  high  water.  The  flat  being  bare  at  low 
water,  the  depth  at  high  tide  has  generally  been  abpat  3  feet. 

The  vessels  nsed  in  this  trade  have  about  50  or  60  tons  capacity. 

In  April,  1887,  the  Government  dredge  began  work  in  this  channel 
and  continued  until  August  3,  when  it  was  withdrawn  to  work  near 
Stockton.  The  channel  was  dredged  for  a  length,  of  about  3,700  feet, 
to  an  average  depth  of  2}  feet  and  average  width  of  about  50  feet,  of 
which  length  870  feet  were  dredged  during  July  and  August  The  total 
amount  dredged  is  about  30,000  yards  of  which  10,000  yards  approxi- 
mately were  dredged  during  July  and  August  All  dredged  material 
was  placed  on  shore. 

The  appropriation  asked  in  the  last  Annual  Beport  to  complete  the 
^ork  was  $7,400.  This  amount  expended  in  the  employment  of  the 
Gh)vernment  dredge  will  give  a  commodious  channel,  answering  the 
needs  of  commerce,  unle49s  greatly  increased,  for  a  number  of  years. 

^here  being  no  great  extent  of  tidal  area  above  Bedwood  City,  and 
the  channel  receiving  the  wash  from  ac^acent  lands  in  freshets,  any 
depth  now  obtained  will  continuously  become  less,  and  a  few  years  may 
reproduce  the  condition  of  channel  bare  at  low  water. 

The  part  of  the  channel  upon  which  no  dredging  has  been  done  is 
about  2,300  feet.  Besides  dredging  this,  it  is  expected  to  go  over  the 
part  dredged  during  the  past  year,  widening  and  straightening  the  out, 
and  giving  it  an  uniform  depth  as  far.as  is  practicable. 

The  total  amount  appropriated  to  June  30, 1888,  is  $8,000  Amount 
expended  $6,339.16. 

Money  statement 

July  1,1887,  amount  available $3,455.76 

July  1, 1888,  amonnt  expended  daring  fiscal  year,  exolnsiye  of  liabilities 
outstanding  JnlT  1, 1887 1,794.« 

July  1,1888,  balance  available 1,660.84 

Amount  appropriatedby  act  of  August  11,1888 7,400.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 9, 060. 84 


O  O  3. 

SURVEY  OF  SAN  FRANCISCO  HARBOR,  SAN  PABLO  AND  8UISUN  BAYS. 
STRAITS  OF  CARQUINEZ,  AND  MOUTHS  OF  THE  SACRAMENTO  AND  8AS 
JOAQUIN  RIVERS,  CALIFORNIA. 

The  last  Aanaal  Report  stated  the  intention  to  make  a  survey  of  San 
Francisco  Harbor,  covering  the  field  extending  from  Point  Avisadero 
to  the  entrance. 

The  ground  thus  far  covered  by  the  survey  extends  from  a  parallel  of 
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latitude  1^  miles  soath  of  Point  Avisadero  to  a  parallel  one-half  mile 
north  of  Bed  or  Molate  Bock,  from  latitude  37o  42'  to  37o  56^,  not  yet 
extended  quite  to  the  Golden  Gate.  The  area  covered  is  110.5  square 
miles.  It  included  the  city  fronts  of  San  Francisco  and  Oakland.  The 
number  of  casts  of  lead  was  36,231.  Eighty-six  borings  in  the  bed  of 
the  bay  were  made,  and  271  samples  of  the  bottom  were  taken.  The 
field  work  was  begun  August  17, 1887,  and  continued  to  January  31, 
1888.  Subsequently  special  surveys  were  made  of  points  which  ap- 
peared to  need  detailed  examination. 

The  survey  is  simply  hydrographic,  the  shore-line  bein^  derived  from 
coast-survey  maps,  which  were  kindly  furnished  on  application. 

The  results  are  not  at  this  date  entirely  embodied  in  map  records,  al- 
though nearly  in  shape.  The  completed  sheets,  on  scale  of  1 :  20000,  are 
as*  follows : 

1.  Hydrography  from  Yerba  Buena  Island  to  Point  Avisadero. 

2.  Hydrography  from  Point  Avisadero  to  southern  limit  of  survey. 

3.  Hydrography  from  Yerba  Buena  Island  to  northern  limit  of  sur- 
vey, including  Baccoon  Straits  and  Bichardson's  Bay. 

4.  Standard  map  of  entire  survey  oo  mounted  paper,  including  the 
areas  of  Nos.  1,  2,  and  3. 

5.  Three  sheets  showing  borings. 

The  general  map  embodying  the  information  on  the  sheets  of  borings 
is  in  hand,  aid  near  completion. 

There  are  in  hand  271  boxes  labeled  and  numbered,  containing  samples' 
of  material  taken  from  bottom  of  bay. 

The  study  of  data  has  not  been  fairly  entered  upon  as  yet.  It  may, 
however,  be  said  that  no  great  change  in  depth  or  commercial  value  of 
channels  and  anchorage-ground  is  noticed.  The  deposits  made  since 
the  last  survey  of  the  bay  are  found  mainly  upon  the  flats.  The  samples 
obtained  by  borings  were  taken  on  shoals  with  the  view  to  trace  the 
deposits  and  refer  them  to  the  respective  sources  from  which  they  are 
derived. 

The  money  now  available  is  not  sufficient  to  exteud  the  exami nation 
over  the  entrance  to  the  harbor.  The  area  necessary  to  include  the  ap- 
proaches as  far  as  the  lOfathom  curve  is  about  100  square  miles.  The 
survey  of  this  field  will  reveal  the  present  condition  of  the  bar,  aod  by 
csomparison  with  previous  surveys  trace  the  changes  found  to  have 
taken  place.  While  there  seems  to  be  no  reason  to  expect  that  changes 
of  importance  have  occurred  since  the  last  examination  by  the  Ooast 
Survey,  and  therefore  no  cause  for  apprehension  of  considerable  de- 
terioration in  the  bar  channels,  yet  periodic  surveys  are  extremely  use- 
ful in  tracing  the  progress  of  changes  through  a  long  course  of  years. 
The  record  of  a  survey  now  made  will  have  value  in  future  years  by 
affording  means  of  comparison. 

Inasmuch  as  the  survey  of  San  Francisco  Harbor,  contemplated  in 
the  appropriation  bill  of  August  6, 1880,  is  not  complete  unless  the 
entrance  be  included,  and  for  reasons  of  comparison  already  stated,  a 
farther  appropriation  is  asked  for  continuance  of  the  survey. 

It  is  understood  that  the  Coast  and  Geodetic  Survey  have  either 
completed  or  have  in  hand  the  examination  of  San  PaDlo  and  Suisun 
bays,  the  Straits  of  Garquinez,  and  the  mouths  of  the  Racrami-nto  and 
San  Joaquin  rivers,  mentioned  in  the  act  of  August  G,  1886.  It  is  for 
this  reason  that  no  appropriation  is  aske^  to  cover  these  areas,  and  that 
the  ox)erations  of  the  Engineer  Department  have  been,  and  are  to  be, 
GonfincKi  to  the  hydrography  of  San  Francisco  Harbor,  the  survey  of 
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which  has  not  recently  been  undertaken  by  any  other  branch  of  the 
public  service. 

Money  statement. 

July  I,  1887,  amount  available  .  $11,000.00 

July  1.  1888,  amount  expended  during  fiscal  year,  ezlnslve  of 

liabUitiee  outstanding  July  1, 1887 $8,678.48 

July  1,  1888,  outstanding  liabiUties 306.67 

8.985.15 

« 

July  1,1888,  balance  avaUable 2,014.« 

[  Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 

i  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  14, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  8  of  river  and 
I     harbor  acts  of  1866  and  1867. 


Digitized  by  VjOOQIC 


APPENDIX    P  P. 


IMPBOy£M£KT  OF  THE   HARBORS   OF  WILMINGTON  AND   SAN   DIEGO, 

CALIFORNIA. 


BEPOBT  OF  MAJOR  W,  H,  E.  BENTAURD,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 
1.  Wilmin^on  Harbor,  California.  |  2.  San  Diego  Harbor,  California. 

EXAMINATION  AND  SURVEYS. 

3.  Entrance  and  outer  bar  at  San  Diego,  I  4.  N«^wport  Harbor,  California. 
California.  |  5.  San  Pedro  Bay,  California. 


United  States  ENaiNEBR  Office, 

San  Francisco,  Cal.y  July  2, 1888. 
Sib  :  I  have  the  honor  to  transmit  herewith  reports  npou  the  works 
of  improvement  nnder  my  charge  for  the  year  ending  June  30,  1888. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaubd, 

Major  of  Engineers. 
The  Chief  of  Engineers,  XT.  S.  A. 


PP  I. 

IMPBOVEBiENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

The  improvement  of  this  harbor  was  begun  in  1871,  at  which  time 
there  was  a  depth  at  the  entrance  at  low  tide  of  about  1  foot.  The  op- 
erations carried  on  since  have  resulted  in  securing  a  greatly  increased 
depth  and  width  of  channel,  so  that  vessels  drawing  15  feet  can  now 
enter  the  harbor  and  unload  at  the  wharves.  The  project  now  in  course 
of  execution  is  intended  to  gain  all  possible  depth  at  the  entrance,  es- 
timated to  be  14  to  16  feet  at  mean  low  water. 

At  the  close  of  the  fiscal  year,  June  30, 1887,  two  contracts  existed 
for  the  prosecution  of  the  work  at  Wilmington  Harbor ;  one  for  dredg- 
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ing  135,000  cubio  yards  of  material  from  the  inner  channel,  and  the  other 
for  the  delivery  of  about  8,000  tons  of  rock  for  the  west  jetty.* 

The  stone  contractor  commenced  the  delivery  of  material  on  the  25Ui 
of  July,  and  completed  his  contract  November  30,  following.  The  total 
amount  delivered  was  8,198.46  tons,  all  of  which  was  placed  upon  the 
west  jetty.  Owing  to  the  inability  of  the  contractor  to  commence  the 
delivery  of  this  stone  on  July  1,  as  stipulated  in  the  contract,  and  not 
delivering  the  average  monthly  amount,  he  was  unable  to  complete  his 
contract  at  the  date  required,  viz,  November  1.  The  time  was  there- 
fore extended  to  November  30,  and  the  extra  expense  f$685.15)  incurred 
by  the  Government  was  deducted  from  the  contractors  account  on  final 
settlement. 

The  contract  for  dredging  was  entered  into  November  10, 1886,  it  be- 
ing agreed  that  as  the  contractor,  A.  W.  Yon  Schmidt,  was  then  engaged 
with  his  machine  at  Oakland,  he  should  be  allowed  to  finish  that  con- 
tract before  commencing  at  Wilmington.  It  making  his  proposal  the 
contractor  also  stipulate  that  he  should  do  the  work  with  the  machine 
known  as  the  "  Von  Schmidt  dredger.'^  After  considerable  time  spent 
in  making  the  necessary  repairs,  the  machine  was  taken  to  Wilmington 
in  July  last,  for  work  at  that  point.  After  a  month's  trial  it  wasfoand 
that  the  dredger  was  not  adapted  to  the  removal  of  the  material  of  the 
character  found  to  exist  at  various  depths  and  at  certain  points  in  the 
channel.  The  contractor  accordingly  made  application  for  the  cancel- 
lation of  his  contract,  which,  after  investigation,  I  recommended  to  the 
favorable  consideration  of  the  Department.  This  recommendation  wa« 
approved  by  the  Chief  of  Engineers  November  16, 1887,  and  the  con- 
tractor so  informed. 

After  the  cancellation  of  this  contract,  the  balance  of  the  appropria- 
tion on  hand  did  not  warrant  me  in  calling  for  new  bids  for  dredging 
as  it  was  believed  that  any  bids  offered  would  be  greatly  in  excess  <^ 
that  of  Mr.  Von  Schmidt,  which  was  29.8  cents  per  cubic  yard,  the 
amounts  previously  paid  in  this  harbor  varying  from  49  cents  to  $1  per 
cubic  yard  for  sand,  and  even  $2  asked,  and  as  much  as  $2.40  for  reef 
material.  It  was  decided  to  hold  the  funds  then  available  and  combine 
the  amount  with  that  to  be  provided  by  the  next  appropriation  bill, 
with  a  view  of  getting  favorable  bids  for  the  prosecution  of  the  work. 
It  is  to  be  regretted  that  the  above  indicated  dredging  operations  could 
not  have  been  carried  to  a  successful  termination,  not  only  on  acconnt, 
of  the  low  price  at  which  the  work  was  tibken.  and  the  delay  to  the  worR 
consequent  upon  failure,  but  the  fact  that  tne  natural  order  in  which 
the  operations  of  jetty  building  and  dredging  should  now  be  carried  on 
was  reversed.  It  was  intended  to  have  the  dredging  of  the  inner  chan- 
nel in  course  of  prosecution  before  commencing  the  jetty  work,  so  as  to 
avoid  any  scour  that  might  be  induced  by  this  latter  work,  and  the  con- 
sequent deposition  of  the  scoured  material  on  the  flat  slope  beyond  the 
end  of  the  jetty* 

A  hydrographic  survey  made  towards  the  close  of  the  fiscal  year 
shows  an  improvement  in  the  depths  of  the  inner  and  outer  channels, 
and  an  increase  of  depth  over  the  crest  of  the  outer  bar.  The  short 
*Htretch  near  the  angle  of  the  west  jetty,  where  only  a  depth  of  10  feet 
at  mean  low  water  was  found  a  year  ago,  has  deepened  to  12  feet, 
though  the  channel  at  one  point  is  very  narrow ;  this  depth  of  12  feet 
can  now  be  carried  throughout  the  entire  length  of  channel  inside  and 
outside  of  Deadman's  Island.  There  is  no  change  to  be  noted  in  the  con- 
dition of  the  jetties.  Some  slight  needed  repairs  were  made  along  the 
face  of  the  single  work,  to  prevent  the  wash  of  sand  through  broken 
l)ortions  of  the  work. 
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Dariog  the  comiu^  seasou  (as  far  as  the  funds  made  available  will 
permit)  it  is  intended  to  dredge  the  interior  channel  and  sand  at  the 
entrance,  raise  and  extend  the  west  jetty,  and  to  keep  the  work  in  good 
order.  These  operations  will  be  continued  with  any  appropriations 
made  in  the  future  as  a  part  of  the  present  project. 

At  the  close  of  the  fiscal  year  the  amount  (exclusive  of  the  funds  on 
hand)  estimated  for  the  completion  of  the  existing  project  was  $175,000. 
Should  the  bill  now  before  Congress  make  any  appropriation  for  con-, 
tinning  the  improvement,  the  amount  that  will  be  required  for  the  suc- 
ceeding fiscal  year,  and  which  should  be  asked  for,  will  be  the  balance 
after  deducting  said  appropriation  from  above  amount. 

The  total  amount  appropriated  for  this  harbor  is  $780,000  and  the 
amount  expended,  including  outstanding  liabilities,  is  $735,126.00. 

Wilmington  is  the  Dearest  port  of  entry.    The  nearest  light-hoose  is  Point  Firmen. 

There  has  been  an  incijease  of  commerce  over  that  shown  in  the  last 
annual  report.  The  amount  thereof  I  am  unable  to  give  from  the  fact 
that  I  have  not  been  able  to  hear  from  the  collector,  though  1  have 
written  to  him  for  the  statistics  of  the  port.  Should  this  information 
be  received  in  time  to  be  embraced  in  the  report,  it  will  be  forwarded 
to  the  Department. 

Money  statement 

July  1,  1887,  amount  available $71,714.06 

July  I,  18:^,  atnount  expended  during  fiscal  year,  oxolusive  of 

liabilities  outstanding  July  1,  1887 $26,833.39 

July  1, 1888,  outstanding  liabilities 7.27 

26,840.66 

July  1,  1888,  balance  available 44,873.40 

Amountappropriatedby  act  of  August  11,  1888 90,000.00 

imount  available  for  fiscal  year  ending  June  30, 1889 134, 873. 40 

\  Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

I  .  Vnount  that  can  be  profitably  expended  in  fiscal  year  ending  June  3U,  1890    85, 000. 00 
)  bnbmitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
I     i\arbor  acts  of  1866  and  1867. 


Cammeroidl  BtaH9tie9far  the  year  1871. 


Shipping. 


Steam- 
era. 


Sailing 
▼eaeela. 


Frai^t. 


Lumber. 


Ineoming.. 
Oatgoing.. 


Jfo. 
160 
160 


No. 
65 
65 


Tont. 
25.318 
0,575 


F§tt 

10,038^886 


Commercial  etaUsUoefor  the  year  ending  June  30, 1888. 
Foreiffn  eommeru,*  Domtttio  eommtrf. 


Entered: 

Steam-Tessela 8 

Sailing  Teasels 67 

Oleared: 

Steam-yeasela  8 

Sailing  vessels 80 

Tonnase 88,040 

Drangiit,  greatest feet..  26| 

Kerohandise,  general... tons..  5,282 

Coal do....  124,011 


Entered: 

Steam-Tessels 

Sailing  vessels 

Cleared: 

Steam  vessels 

Sailing  vessels 

Draaght,  greatest* feet.. 

Draught,  greatest  (inner  harbor)  do . . . 

Merohaudlse,  genend tons . . 

Coal do... 


489 
739 

483 

706 

28 

15 

49,000 

i,r- 


Lnmber feet..  195,868,000 


•  Befers  to  the  "outer  harbor." 

The  rates  upon  freight  have  been  reduced  since  the  first  expenditure  for  the  im- 
provement of  this  harbor  from  |7.50  ti  $1  per  thousand  feet  on  lumber,  and  from  to  ^ 
|l  per  ton  on  general  merohavdise  from  the  outer  anchorage. 
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PP2. 

IMPROVEMENT  OF  THE  HARBOR  OF  SAN  DIEGO,  CALIFORNIA. 

The  work  heretofore  nndertakeD  for  the  improveDient  of  this  harbor 
had  for  its  object  the  control  of  the  San  Diego  Biver,  with  a  view  of 
preventing  the  harbor  from  being  a  place  of  deposit  of  the  material 
broaght  down  by  the  river  daring  its  flood  stages. 

The  improvement,  commenced  in  1875  and  completed  in  1876, consisted 
in  cutting  a  new  outlet  for  the  river,  causing  it  to  empty  in  False  Bay, 
and  in  building  a  levee  closing  up  the  channel  of  the  river,  and  prevent- 
ing the  flow  into  the  harbor.  Since  the  completion  of  this  project  the 
work  has  consisted  simply  in  keeping  the  levee  in  repair. 

The  general  condition  of  the  embankment  is  good,  but  it  is  in  need  of 
repair.  It  has  been  injured  by  the  burrowing  of  animals  and  the  wash 
of  rain  storms,  and  a  portion  of  the  rock  facing  has  also  been  thrown 
down.  Should  the  appropriation  of  1 1,000  asked  for  in  my  liist  aonaal 
report  be  made,  it  will  be  expended  in  making  these  necessary  repairs. 

The  amount  appropriated  since  1875  is  $81,000  and  the  amount  ex- 
pended $80,958.09. 

The  river  and  harbor  act  of  August  5, 1886,  contained  a  proviso  for 
the  survey  and  estimated  cost  of  obtaining  a  channel  250  feet  wide 
and  24  feet  deep  at  mean  low  water  across  the  outer  bar  and  thence 
to  a  point  abreast  of  Beacon  No.  2,  in  San  Diego  Harbor.  This  sarvey 
was  made  last  year  and  the  report  thereon  rendered  to  the  Department 
under  date  of  February  1, 1888,  and  printed  in  Executive  Document  No. 
177,  House  of  Representatives,  Fiftieth  Congress,  first  session. 

This  work  is  in  the  co'lection  district  of  San  Diego;  that  town  is  the  nearest  port 
of  entry.  The  nearest  ligbt-hoase  is  at  Point  I^ma,  and  the  nearest  fort  is  that  be- 
gan at  Ballast  Point. 

The  collector  of  the  port  has  been  requested  to  inform  me  regarding  the 
amount  of  revenue  collected,  and  other  commercial  statistics,  for  the  fis- 
cal year  ending  June  30, 1888,  but  to  date  I  have  received  no  information 
thereon. 

Money  statement 

July  1,  1887,  amount  available 1111.19 

July  1, 1688,  amount  expended  daring  fiscal  year,  exclnsiYe  of  liabllfties 
outstanding  J aly  1,  1887 69.38 

July  1, 1888,  balance  available 4L91 

Amonnt  appropriated  by  actof  Augusc  11,  1888 1,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 1, 04L  91 


PP3. 

SURVEY  OP  THE  ENTRANCE  AND  OUTER  BAR  AT  SAN  DIEGO,  CALIFOR- 
NIA. 

United  States  Enoineer  Office, 

San  Francisooy  CaLy  February  1, 1888. 
Sir  :  I  have  the  honor  to  present  the  followingr  report  upon  the  8a^ 
vey  of  the  entrance  and  enter  bar  at  San  Diego  Harbor,  California,  al 
called  for  by  the  river  and  harbor  act  of  August  5, 1886: 
The  section  of  the  act  referred  to  reqnired  a  snrvey  and  an  estimate 
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of  cost  of  obtaining  a  channel  250  feet  wide  and  24  feet  deep  at  mean 
low  water  across  the  outer  bar  and  from  thence  to  a  point  abreast  of 
Beacon  ^o.  2  in  said  harbor. 

As  sarveys  at  other  points  along  the  sonthem  coast  of  California 
were  anthorized  by  the  sau^e  act,  it  was  decided  to  organize  only  one 
party  for  the  field  work  of  all  the  sarveys,  commencing  at  San  Diego 
and  working  thence  up  the  coast,  taking  each  locality  in  order. 

Work  was  accordingly  started  at  that  place  early  in  January  with  a 
party  under  charge  of  Mr.  Otto  von  Geldern,  and  the  survey  was  finished 
towards  the  close  of  February,  having  been  interrupted  occasionally 
by  bad  weather  and  accidents  to  the  machinery  of  the  steam-launch. 
The  operations  embraced  a  survey  of  the  shore  lines  on  either  side  of 
the  entrance  to  the  harbor;  a  hydrograpbic  survey  from  Beacon  No.  4 
to  about  1  mile  l)eyond  the  bar,  extending  also  eastward  over  and  be- 
yond Zuuinga  Shoals,  and  observations  to  determine  the  durection  and 
strength  of  the  currents  at  the  entrance. 

The  results  have  been  plotted  upon  a  map  to  a  scale  of  ^r^^nrf  which 
is  transmitted  herewith;  the  plane  of  reference  being  that  adopted  by 
the  Coast  Survey. 

A  comparison  of  this  map  with  that  of  the  Coast  Survey  of  1879 
shows  that  comparatively  little  change  has  take  place  within  the  area 
surveyed  since  that  date.  In  fact,  the  only  change  noted  is  in  the  vicin- 
ity of  the  upper  end  of  the  middle  ground  inside  the  heads,  north  of 
Ballast  Point.  On  the  outer  bar  there  has  been  practically  no  change 
,  in  a  number  of  years,  the  general  depth  of  21  feet  at  mean  low  tide  has 
been  maintained,  and  the  width  of  about  1,000  feet  between  the  24-foot 
curves  remains  the  same.  At  one  point  a  depth  of  19  feet  was  found, 
but  only  cue  sounding  shows  this  depth.  To  the  eastward  and  about 
1,200  fe^t  trora  the  bar  crossing  and  on  the  line  of  the  Zuninga  Shoals 
prolonged  some  shoaling  has  taken  place  over  a  small  area,  the  depth 
having  been  reduced  from  29  to  20  feet.  This  is  the  only  place  where  any 
change  has  been  observed  outside  and  is  simply  noted  here  for  reference, 
should  the  works  to  be  constructed  on  the  shoals  produce  any  other 
changes.  After  crossing  the  bar  the  channel  thence  to  the  entrance  has 
maintained  its  width  and  depth.  Passing  Ballast  Point,  entering  the 
harbor,  two  good  ship-channels  formerly  existed,  one  around  to  the  west 
and  north  of  the  point  and  the  other  straight  in  between  the  middle 
ground  and  the  extremity  of  the  peninsula.  The  former  shows  no  change, 
nor  does  the  lower  end  of  the  middle  ground,  the  18  and  24  foot  curves 
of  this  survey  being  almost  identical  with  those  of  the  Coast  Survey  of 
former  years.  The  easterly  channel,  however,  shows  a  shoaling  near 
the  upper  end  of  the  middle  ground;  this  latter  has  extended  northerly 
and  easterly  about  700  feet,  and  the  channel  has  shoaled  over  a  small 
area  from  28  feet  to  various  depths;  one  place  14  feet  only  having  been 
found. 

Passing  the  head  of  the  middle  ground  the  two  channels  join,  and  as 
there  is  a  good  depth  beyond,  the  only  place  requiring  improvement  is 
the  short  stretch  just  noted.  On  the  Zuninga  Shoals  the  channel  be- 
tween the  northerly  end  of  the  shoal  and  the  mainland  has  a  depth  of 
7  to  11  feet,  which  is  a  slight  increase  on  former  surveys,  but  otherwise 
no  changes  have  taken  place  over  the  area  of  the  shoals. 

Summing  up  the  results  of  the  survey,  it  may  be  stated  that  there 
have  been  no  changes  affecting  navigation,  except  the  shoaling  near 
ttfe  head  of  the  easterly  channel.  Even  on  this  inner  bar  a  depth  of  24 
feet  can  be  carried  through,  but  the  channel  is  too  crooked  for  safe 
navigation.    Entering  the  harbor  the  main  channel  turns  westwardly 
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aroand  Ballast  Point  and  then  northwardly,  rendering  it  diffioolt  for 
ve86ols  not  propelled  by  steam  or  in  tow  to  take  that  channel,  exoept 
under  the  most  favorable  conditions  of  wind  and  tide,  while  the  east- 
erly channel,  being  straight  in  from  the  entrance,  would  be  tlie  one 
us^  by  all  classes  of  vessels  were  th^  depth  and  width  sufficient  to 
carry  them  through  without  danger  of  groundings  To  provide  a  chan- 
nel  24  feet  deep  at  mean  low  water,  with  a  bottom  width  of  250  ieetr 
, would  require  the  straightening  of  the  existing  channel  for  a  very 
short  distance  and  the  removal  of  a  very  small  quantity  of  material,  in 
all  not  over  4,000  cubic  yards.  This  channel-width  required  by  the  act 
I  consider  too  narrow  and  would  deem  it  more  advisable  to  make  it  not 
less  than  500  feet  wide.  This  change  would  necessitate  the  removal  of 
about  4,000cubic  yards  of  additional  material,  or  8,000  in  all.  The  char- 
acter of  this  inner  bar,  as  determined  by  the  bottom  of  the  sounding- 
lead,  is  fine  hard  gray  sand  and  broken  shells. 

Under  date  of  January  9  a  project  was  submitted  to  the  Department 
recommending  the  construction  of  a  dredge  for  work  on  the  harbors 
along  the  southern  coast  of  California.  If  the  construction  of  this  ma- 
chine be  authorized  it  could  be  used  upon  the  work  just  indicated,  and 
upon  other  work  that  will  ultimately  be  required  in  the  harbor.  It 
could  also  be  used,  under  iavorable  conditions  of  the  sea,  at  times  upon 
the  outer  bar;  but  the  periods  during  which  the  machine  could  engage 
in  outside  work  are  so  dncertain,  and  as  the  effects  would  be  but  tem- 
porary, it  is  not  deemed  expedient  to  place  dependence  upon  such  oper- 
ations, but  to  gain  an  increase  of  depth  over  the  bar  that  will  remain 
permanent  by  the  construction  of  a  jetty  along  the  Zuninga  Shoals. 

The  depth  on  the  bar  is  maintain^  by  the  volume  and  velocity  of  Uie 
water  that  passes  over  it.  The  supply  to  the  tidal  basin  of  San  Diego 
is  due  entirely  to  the  tide,  as  the  streams  that  empty  into  the  bay 
are  unimportant,  and  for  the  greater  part  of  the  time  may  be  considered 
as  practically  dry  for  any  influence  they  may  have  in  increasing  the 
tidal  prism.  Taking  a  plane  midway  between  high  and  low  water 
would  give  an  area  of  tidal  basin  of  20.9  square  miles,  and  ihe  tidal 
prism  corresponding  to  a  tide  of  6  feet  would  give  a  discharge  on  the 
ebb  through  a  mean  section  at  the  heads  of  about  160,000  cubic  feet  per 
second.  The  area  of  this  mean  section,  taken  on  a  line  from  the  end  of 
Ballast  Point  to  the  opposite  shore,  normal  to  the  direction  of  the  ebb 
current,  is  75,776  square  feet,  giving  a  velocity  in  this  case  of  a  little 
over  2  feet  per  second.  The  width  of  this  section  is  1,630  feet,  witJi  a 
maximum  depth  of  73  feet. 

To  control  a  portion  of  the  ebb  flow  beyond  the  heads  and  give  it  a 
direction  so  as  to  produce  a  greater  woi  king  efEect  upon  the  ^r,  it  is 
proposed  to  construct  a  jetty  on  Zuninga  Shoals,  about  7,500  feet  in 
length,  which  will  carry  it  out  to  the  15-foot  curve.  A  section  taken  oat- 
side  fromPoint  LomaHead  alongthecrestof  thebarand  thence  alougthe 
proposed  line  of  said  jetty  gives  an  area  at  mean  tide  of  about  230,000 
square  feet.  The  proposed  construction  along  the  shoal  will  reduce  this 
section  by  about  60,000  sq  uare  feet.  The  jetty  will  be  built  of  stone,  and 
carried  to  half-tide,  which  height,  while  not  materially  interfering  with 
the  flood  tide,  will  preserve  the  useful  effects  of  the  last  half  of  the  ebb. 
The  line  of  the  proposed  work  is  along  the  westerly  side  of  the  shoals, 
which,  at  certain  points,  are  bare  at  low  tide,  and  as  the  force  of  the  water 
will  have  been  greatly  diminished  before  reaching  this  line,  it  is  deemed 
that  a  width  of  12  feet  on  top  with  slopes  of  1  on  2  will  be  sufficient.  At 
the  depth  of  water  increases  towards  the  outer  end,  the  width  on  top 
will  be  increased  to  20  feet  with  slopes  of  1  on  3.    The  shore  of  the  pen- 
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insula,  from  which  the  jetty  will  start,  will  be  protected  on  either  side  a 
^afficient  distance  to  prevent  erosion  from  the  action  of  the  sea. 

lu  estimating  the  quantity  of  material  three-fourths  of  the  volume 
^ven  by  calculation  are  taken,  and  each  cubic  yard  is  assumed  to 
weigh  2  tons.  As  no  boats  or  barges  can  cross  the  shoals,  except  at 
the  highest  tides,  the  stone  for  a  portion  of  the  jetty  will  have  to  be 
deposited  from  tramways  built  from  the  shore. 

This  will  necessitate  the  building  of  a  landing  at  the  nearest  con- 
venient point,  probably  in  the  easterly  channel  above  Ballast  Point, 
-and  the  building  of  a  track  to  connect  with  this  trestle-work. 

The  estimated  cost  of  the  jetty  is — 

56,000  tons  in  place,  at  $3.25 $182,000 

70,000  tons  in  place,  at$2 140,000 

322,000 
Contingencies,  20  percent 64,400 

386,400 
I>Tedging f<,000 

Total 394,400 

I  append  herewith  a  statement  of  the  commerce  of  San  Diego  for  the 
fiscal  year  ending  June  30, 1887. 

The  rapid  increase  of  the  commerce  has  furnished  the  occasion  for 
allowing  individuals  and  corporations  to  build  wharves  extending  out 
into  and  encroaching  upon  the  channel  in  such  a  manner  as  to  injure 
navigation,  and  tending  to  interfere  with  the  efficiency  of  the  harbor. 
These  constructions  have  already  been  commenced  and  many  others  are 
in  contemplation,  as  increased  wharfage  facilities  are  demanded,  to  keep 
pace  with  the  increase  in  commerce.  They  are  located  and  built  solely 
in  the  interest  of  the  owner,  and  independent  of  any  consideration  as  to 
the  effect  upon  the  future  welfare  of  the  harbor.  Steps  should  be  taken, 
by  these  having  authority  in  the  matter,  to  designate  the  manner  in 
which  these  wharves  should  be  built  in  the  interests  of  navigation,  and 
to  preserve  the  tidal  area  of  the  bay. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaued, 

Major  Engineers. 

The  Chiep  op  Engh^ebs,  F.  S.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Supervising 
Engineer.) 

I  First  indorsement  1 

United  States  Engineer  Office, 
San  FranciacOj  Cal.y  February  1,  1888. 
Respectfully  forwarded. 

The  design  for  this  improvement  seems  to  me  to  be  judicious  as  to 
alignment,  profile,  and  construction.  After  the  work  is  brought  to  half- 
tide,it  will  probably  appear  to  be  advantageous  to  raise  it  for  the  greater 
part  of  its  length  to  a  level  above  high- water  mark. 

G.  H.  Mendell, 
Colonelj  Corps  of  Engineers^ 

Supervising  Engineer. 
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Statistios  of  commerce^  San  Diego  Earbor^  California,  for  the  fi$oal  year  ending  Jwne, 

30.1887. 


Steam-vessels 

Sailinj;  vessels 

ToDDSze 

Draagb^ffreatest feet. 

llerobanuise,  general tons- 

Coal do.. 

Lamber feet. 


Incoming. 


146 

201 

185^408 

24 

Kot  given. 

2«,213 

71,047,054 


OntBoiac. 


icm 

*4,OP(ltOM 


•About. 

Total  amount  of  revenue  collected  during  the  fiscal  year  ending  June  30, 1387, 
129,847.19. 

A  report  of  the  commerce  of  San  Diego  for  the  year  ending  December  31, 1887,  would 
show  a  large  increase  on  the  above.  It  haa  not  been  possible  to  obtain  the  official 
figures  at  the  date  of  forwarding  the  rcx>ort. 


PP4. 

survey  of  newport  harbor,  california. 

United  States  Engmneer  Office, 
San  Francisco  J  Cal.\  February  15, 1888. 

Sir  :  I  have  tbe  honor  to  present  the  following  report  upon  the  survey 
of  Newport  Harbor,  Galiiornia,  as  called  for  in  the  river  and  harbor  act 
of  August  6, 1886.  the  survey  was  made  during  the  month  of  March 
last  by  a  party  under  charge  of  Mr.  Otto  von  Geldern,  and  the  results 
have  been  plotted  upon  a  map  to  a  scale  o^-^^y^^  which  is  transmitted 
herewith.  Tbe  field  operations  included  a  survey  of  the  bar  and  ap- 
proaches ;  the  harbor  from  the  sea  to  a  short  distance  above  !!sewport 
Landing ;  the  Santa  Ana  River  about  4  miles  above  its  month,  and  ao 
examination  of  the  sloughs  and  bordering  lands  from  the  ocean  beach 
into  the  swamps  of  Bitter  Lake. 

The  harbor  of  Newport  is  an  estuary  extending  from  the  sea  entrance 
to  the  *'  Landing,"  a  distance  of  about  2^'miles,  having  a  mean  low- water 
width  from  200  to  800  teet.  In  its  lower  reach  it  is  separated  from  the 
ocean  on  the  south  by  a  narrow  strip  of  sand,  over  which  the  sea  breaks 
during  the  prevalence  of  southern  storms.  From  the  entrance,  a  chan- 
nel depth  of  7  feet  at  mean  low  water  can  be  carried  for  at)ont  two- 
thirds  of  a  mile,  thence  to  the  mouth  of  the  Santa  Ana  River  (about 
one-half  mile  below  the  "  Landing  ")  the  depth  gradually  increases  to 
about  10  feet,  thence  to  the  "  Landing  ^  the  depth  varies  from  7  to  10 
feet  5  the  width  of  the  channel  varying  from  ^0  to  400  feet. 

A  comparison  with  the  Coast  Survey  chart  of  1875  sbows  that  the 
channel  depth  and  width  in  the  estuary  have  been  maintained,  and  that 
the  only  changes  that  have  taken  place  in  recent  years  are  in  the  vicinity 
of  the  entrance.  At  the  date  mentioned  the  entrance  wa^  some  2,000 
feet  westward  of  its  present  position,  a  sand  spit  then  projecting  west 
wardly  from  the  rocky  bluff  now  forming  the  easterly  side  of  the  chan- 
nel. The  outer  end  of  this  spit  was  gmdaaliy  eroded,  the  channel  lid- 
lowing,  until  the  rocks  were  reached,  which  prevented  any  fortier 
extension  in  that  direction.    The  sand-spit  between  the  ocean  and  the 
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estaary  has  been  considerably  enlarged  at  its  easterly  end,  and  still 
Kbows  the  positions  of  the  former  channels  of  1875. 

A  bar  extends  across  the  entrance,  over  which  the  sea  breaks  at  all 
times.  It  has  no  fixed  channel,  and  is  subject  to  constant  and,  at  times, 
rapid  changes,  these  changes  depending  generally  upon  the  direction 
of  the  prevailing  winds.  These,  in  the  summer,  come  from  southwest 
and  west,  with  occasional  land  breezes  in  the  morning,  and  in  the  winter 
are  southerly,  with  occasional  southeasters.  During  the  fall  and  winter 
months  the  channel  is  close  to  the  rocks  on  the  easterly  side,  and  gradu- 
ally shifts  westward,  and  in  the  summer  is  found  near  the  sand-spit 
on  the  opposite  side.  For  the  past  few  years,  according  to  the  state- 
ments of  pilots,  it  has  gone  through  these  changes,  with  the  exception  of 
ihe  winter  of  1886-'87,  when  tlie  channel  remained  on  the  west  side,  and 
was  so  found  at  the  time  of  the  present  survey,  in  March  last. 

When  the  entrance  first  moved  to  its  easterly  position  close  to  the 
blnfl^  the  sand-spit  opposite  advanced  to  the  point  now  occupied  by  the 
bar  at  the  middle  of  the  entrance,  and  was  covered  with  dunes.  About 
eight  years  ago  the  end  of  the  spit  was  eroded,  and  the  channel  gradu- 
ally shitted  to  the  west.  Soon  afterwards  the  middle  bar  commenced 
to  form,  and  has  continued  to  increase  in  size  and  to  extend  westwardly. 
The  shifting  of  the  entrance  from  one  side  to  the  other  leaves  this  mid- 
dle bar  otherwise  unchanged.  The  channel,  when  last  on  the  westerly 
side,  was  further  from  the  bluff  than  at  any  other  time  in  the  past  six 
years.  With  one  channel  open  tor  navigation  the  other  is  never  en- 
tirely closed,  but  has  from  1  to  2  feet  of  water  in  it.  In  1884  the  chan- 
nel was  close  to  the  rocks,  with  depths  from  9  to  11  feet  at  high  water. 
In  the  summer  of  1885  it  shifted  to  the  west  of  the  middle  ground,  and 
returned  to  the  easterly  side  during  the  following  winter.  The  westerly 
channel  opened  during  the  summer  of  1886,  and  remained  there  until 
last  fall. 

Recent  reports  state  that  the  channel  is  now  back  again  on  the  east- 
erly side,  giving  depths  from  9  to  11  feet  at  highest  tides.  Taking  ad- 
vantage of  the  increased  depth  afforded  at  springtides,  a  small  steaii\er 
plies  between  San  Francisco  and  Newport  at  such  times,  but  owing  to 
the  shiiting  nature  of  the  channel,  the  day  before  her  arrival,  the  en- 
trance is  sounded  and  the  channel  buoyed,  in  order  to  avoid  any  danger 
of  grounding.  With  a  view  to  enable  vessels  of  this  class  to  enter  at 
all  times,  the  act  authorizing  the  survey  contemplated  that  a  depth  of  8 
feet  at  mean  low  water  should  be  obtained. 

The  area  of  the  estuary  (including  the  bordering  lands  of  the  Santa 
Ana  Eiver)  is  very  large,  and  is  traversed  by  numerous  sloughs  and 
interspersed  with  low  mudflats  and  salt  marshes. 

It  is  not  very  easy  to  determine  the  limits  of  the  tidal  area,  though  if 
we  consider  the  latter  as  extending  from  the  entrance  up  the  main 
slough  to  the  head  of  the  lagoon,  up  Santa  Ana  River  as  far  as  the 
bridge,  and  including  about  one  half  of  the  lower  mudflats  exposed  at 
low  water,  we  would  have  a  tidal  area  of  about  1.25  square  miles,  which 
would  give  on  a  spring  tide  of  6  feet  a  tidal  prism  of  about  175,000,000 
cabic  feet.  In  this  I  have  considered  only  the  volume  due  to  the  tidal 
fliow,  omitting  what  might  be  contributed  by  the  Santa  Aua  River  after 
the  heavy  rains  of  the  winter  season. 

The  area  of  the  section  at  the  head  of  the  eutrance  at  the  time  of  the 
survey,  through  which  the  total  volume  of  the  tidal  prism  passed,  was 
about  2,500  square  feet  at  mean  low  tide,  the  width  being  200  feet  and 
tbe  greatest  depth  20  feet.  Going  seaward  the  width  gradually  in- 
creased, and  the  depth  decreased  until,  at  the  outer  limit  of  the  en- 
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trance,  2,300  feet  distant,  the  width  was  2,200  feet  and  the  greatest 
depth  5  feet,  the  sectional  area  bein^  about  2,800  sqaare  feet,  the  chan- 
nel on  the  bar  at  the  time  being  to  th6  west  of  the  middle  groond. 
When  near  the  bluffs  and  east  of  the  middle  ground,  the  channel  is  in 
its  most  favorable  condition  for  navigation ;  it  gives  better  depths,  is 
straighter,  and  does  not  change  its  direction  so  quickly  as  the  other, 
but  at  best  it  gives  but  from  9  to  11  feet  at  the  highest  tides. 

The  section  of  the  act  authorizing  the  survey  required  an  estimate  of 
cost  of  obtaining  a  navigable  channel  at  least  8  feet  in  depth  at  mean 
low  water.  The  improvement  necessary  to  be  undertaken  to  gain  the 
increased  depth  at  the  entrance  would  be  with  a  view  of  controlling  the 
volume  of  the  tidal  prism  to  a  fixed  channel.  Having  the  rocky  bia£& 
on  one  side,  this  would  necessitate  revetting  the  head  of  the  sand- 
spit  opposite  and  construction  of  jetties  from  the  spit  and  from  the 
rocky  point,  carrying  the  works  out  to  a  point  where  the  bottom  would 
cease  to  be  disturbed  by  the  waves.  This  would  require  that  the  works 
be  carried  out  to  the  7  or  8  fathom  curve,  making  the  length  of  the  west 
jetty  about  3,000  feet  and  the  east  jetty  about  2,200. 

Starting  from  the  inner  head  of  the  sand-spit,  which  would  have  to 
be  revetted  for  several  hundred  feet  in  length  and  above  the  highest 
water,  the  east  jetty  would  be  given  a  moderate  profile  as  far  as  tbeO- 
foot  curve,  which  would  carry  it  about  1,500  feet  fh>m  the  starting-point, 
the  thickness  on  top  being  gradually  increased  to  this  point,  where  it 
would  be  10  feet,  with  slopes  of  1  on  3  on  the  outer  side  and  1  on  1  on 
the  inner,  the  top  being  at  the  highest  water.  Thence  to  the  outer  end 
the  thickness  would  gradually  be  increased  to  20  feet,  with  slopes  of  1 
on  1  on  the  inner  side  and  1  on  3  on  the  outer  to  the  depth  of  18  feet 
below  low  water  and  below  that  1  on  1.  The  east  jetty  would  be  given 
a  similar  construction,  the  lighter  profile  being  carried  out  to  the  cor- 
responding point  as  in  the  east  wall,  and  the  heavier  profile  thence  to 
the  outer  end.  The  works  must  be  projected  upon  a  low  sandy  bottom, 
and  exposed  to  storms  from  all  points  of  the  south.  The  ends  of  t&e 
jetties,  the  tops,  and  the  outer  sides  must  be  built  of  heavy  stones,  to 
protect  these  parts  from  the  effects  of  the  severe  southeasters  and  south- 
westers  that  occasionally  prevail. 

The  estimated  amount  of  material  would  be: 

450,000  tons,  at|2 |900,000 

80,000  tons,  at|4 320,000 

1,320.000 
Contingencies,  abont  35  per  oent 300.000 

Total , 1.520,000 

In  estimating  this  amount  of  material  the  solid  contents  of  the  jetties 
have  been  taken,  and  each  cubic  yard  is  considered  to  weigh  2,  tons. 
Material  can  be  obtained  from  the  bluffs  to  the  eastward  and  from  dif- 
ferent points  of  the  estuary,  where  outcroppings  of  rock  have  been  ob- 
served. It  is  probable  that  the  heavier  stones  required  would  have  to 
be  brought  from  other  localitie«.  ^ 

To  gain  a  depth  within  the  estuary  dredging  would  be  required  at 
various  points,  where  the  depth  is  ouly  7  feet  and  the  channel  narrow. 
In  estimating  the  amount  that  should  be  removed,  1  have  taken  a  chan- 
nel 250  feet  wide  and  10  feet  deep  below  mean  low  water,  which  would 
require  the  removal  of  about  2(K),0(H)  cubic  yards  of  material,  the  esti- 
mated cost  of  which,  at  50  cents  \)^v  yard,  would  be  $100,000,  which 
amount  must  be  added  to  the  above  estimate. 
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I  append  a  statement  of  the  commerce  of  Newport  Harbor.  It  waa 
at  one  time  the  shipping  and  distributing  point  for  the  adjacent  coun- 
try. The  construction  of  the  railroad  to  Santa  Ana,  12  miles  distant, 
changed  the  method  of  transportation,  and  the  business  of  the  harbor 
declined.  One  small  steamer  arrives  twice  a  month  from  San  Fran- 
cisco. This,  with  an  occasional  small  lumber  vessel,  constitntes  the 
carrying  trade  of  the  harbor.  The  cost  of  construction  and  mainte- 
nance of  the  works  intended  to  give  a  permanent  increase  of  depth  at 
the  harbor  is  entirely  incommensurate  with  the  advantages  that  would 
accrue  to  commerce. 

The  difficulties  attending  navigation  over  the  bar  prompted  the 
steamship  company  to  investigate  the  matter  of  building  a  wharf  at  a 
point  some  3  miles  up  the  coast,  where  still  water  existed,  though  other- 
wise the  sea  broke  along  the  entire  length  of  the  beach.  At  the  re- 
quest of  the  agent  the  party  was  directed  to  make  a  survey  of  the 
locality,  the  results  of  which  are  plotted  on  the  map,  and  designated 
the  *^New  Landing.''  The  still  water  is  caused  by  a  deep  pocket  mak- 
ing np  close  to  the  shore,  with  sand-spits  to  eastward  and  westward. 
These  spits  have  from  5  to  6  fathoms  of  water  upon  them  for  a  dis- 
tance of  about  2,600  feet  from  the  beach,  while  in  the  depression  the  10- 
fathom  curve  approaches  within  about  1,200  feet  of  the  shore-line.  It 
is  generally  smooth  enough  here  to  land  a  boat  when  the  bar  is  in  dan- 
gerous condition. 

It  is  stated  that  arrangements  are  being  made  by  the  company  to 
bnild  a  wharf  at  this  point.  If  the  structure  can  be  maintained  it  will 
enable  vessels  to  land  and  discharge  their  cargoes  at  certain  periods  of 
the  year,  but  the  situation  is  an  exposed  one,  and  open  to  winds  and 
seas  from  all  points  of  the  south,  which  must  prevent  vessels  from 
landing  during  heavy  weather,  and  compel  them,  when  their  draught 
will  admit  it,  to  enter  the  estuary,  and  discharge  at  the  old  landing. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaued, 

Major  Engineern. 

The  Chief  op  Engineers,  XJ.  8.  A., 

(Through  Ool.  G.  H.  Mendell,  Corps  of  Engineers,  Supervising 
Engineer). 

[First  indorsement.] 

Unitbd  States  Enoineeb  Office, 
San  Francisco^  Cal.^  February  23, 1888. 
BespectfuUy  forwarded.    The  views  expressed  herein  are  concurred 


in. 


G.  H.  Mendell, 
Colonely  Corps  of  Engiiteera^  Supervising  Engineer. 


StaHsHa  of  commerce  for  Newport  Marbor,  Cal.,for  the  year  ending  December  31,  1887 

Outgoing. 

VeBsels *24  *25 

Tonnage i,368  4,650 


Tonnage 

Drangnt.,  greatest 

Herataandise,  general 


771.1 
Coal. 
Lumber . 


*A11  steam-yessels. 
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PP  5- 

PRELIMINARY  EXAMINATION  OF  SAN  PEDRO  BAY,  CALIFORNIA. 

United  States  Engineer  Office, 
Ban  Francisco,  OoL^  November  8, 1886. 

Sir  :  Having  made  the  preliminary  examination  required  in  section 
6,  river  and  harbor  act  of  Aagust  5, 1886, 1  have  now  the  honor  to  sub- 
mit views  which  seem,  to  my  mind,  to  jnstify  a  survey  of  the  bay  of 
San  Pedro. 

Although  it  is  well  known,  it  may  be  proper  to  state  that  there  is  no 
harbor  for  deep-sea  vessels  on  the  California  coast,  except  that  of  San 
Francisco,  occapying  a  central  position,  and  that  of  San  Diego,  close  to 
the  son  them  limit  of  our  territory. 

The  distance  between  these  harbors  is  about  600  miles. 

There  are  several  roadsteads  in  the  interval,  which  afford  protectiim 
to  vessels  from  winds  coming  from  a  particular  direction,  bat  none 
which  covers  from  all  winds. 

The  bay  of  San  Pedro  is  the  best  known  of  these  roadsteads,  and  is 
the  only  one  which  has  now  or  ever  has  had  foreign  commerce. 

A  considerable  fleet  of  deep-water  ships  is  employed  in  foreign  com- 
merce from  this  port,  the  imports  being  mainly  coal,  and  an  export  wiiich 
is  small  and  casual — wheat. 

The  amount  of  the  foreign  import  trade  for  the  year  1885-^  can  not 
now  be  stated  in  tons,  but  the  duties  collected  at  the  Wilmington  cus- 
tom-house were,  for  that  time,  $61,624.83. 

The  bay  of  San  Pedro  is  the  best  of  these  roadsteads,  and  is,  moreover, 
the  point  where  the  Southern  Pacific  system  of  railroads,  coming  from 
the  east,  first  touches  the  Pacific  Ocean.  It  derives  commercial  ad- 
vantage, as  compared  with  San  Francisco,  from  the  tact  that  it  gives 
much  the  shorter  and  easier  line  of  overland  transportation  to  the  wa- 
ters of  the  Atlantic,  for  Asiatic  commerce. 

The  loading  and  discharging  of  deep-water  ships  are  now  eflfocted 
through  the  use  of  lighters,  which  carry  the  freight  between  the  shore 
and  the  anchorage  of  the  vessels,  a  distance  of  2  or  3  miles.  The  tax 
upon  commerce  resulting  from  this  system  is  made  coosiderable,  not 
only  by  the  direct  cost  of  this  method  of  transshipment,  but  by  the  delay 
thereby  imposed  upon  vessels. 

If  the  ships  were  enabled  to  lie  alongside  of  piers  and  discharge  their 
freight  in  the  usual  way,  the  saving  in  cost  would  be  considerable. 
Until  such  a  system  of  discharge  is  provided,  it  is  not  probable  that 
Asiatic  commerce  could  take  this  route.  This  commerce  being  carried 
on  by  steamers,  the  delays  incident  to  a  iighticrage  system  would  in- 
volve so  great  expense  as  to  take  this  poi*t  out  of  the  field  of  competi- 
tion. 

Heretofore  there  has  been  no  competition  between  Pacific  ports  for 
the  Asiatic  trade.  It  has  naturally  come  to  San  Francisco.  But  a  dif- 
ferent phase  is  at  hand.  The  Canadian  Pacific  Railroad,  already  in 
operation,  on  the  one  hand,  and  the  Northern  Pacific,  now  in  course  ai 
extension  to  the  waters  of  Puget  Sound,  on  the  other,  promise  to  intro- 
duce two  competitors  for  the  overland  transportation  of  Asiatic  com- 
merce. 

The  topographical  conditions  of  overland  routes  become  elements  of 
importance  in  this  comf>etition.  Between  San  Francisco  and  Los  Ange- 
les there  are  two  considerable  mountain  elevations  to  be  crossed,  ud 
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a  distaDce  of  abont  500  miles.  Equating  tbe  resistance  of  elevations 
with  linear  resistance  it  will  appear  that  the  advantage  of  San  Pedro 
as  compared  with  San  Francisco  in  overland  competition  is  something 
like  800  miles. 

The  information  is  not  at  hand  to  institute  a  comparison  either  with 
the  Northern  Pacific  route  from  Seattle,  Wash.,  or  with  the  route  from 
San  Diego,  Oal..  which  is  also  a  terminus  of  a  railroad  system,  connect- 
ing with  the  east  by  means  of  the  Atchison  and  Topeka  road. 

The  harbor  of  San  Diego  is  capacious  and  favorable  in  point  of  shel- 
ter and  depth  for  any  amount  of  commerce  that  can  be  imagined  in  the 
future.  It  lies  90  miles  to  the  southward  and  eastward  of  the  bay  of 
San  Pedro. 

It  may  be  a  question  whether  or  not  it  is  advisable  to  expend  a  con- 
siderable sum  in  building  an  artificial  harbor  at  San  Pedro,  when  there 
is  now  a  fine  natural  harbor  at  San  Diego,  90  miles  distant. 

San  Pedro  has  advantage  over  San  Diego  in  the  light  grades  found 
on  its  railway  route  from  the  coast  to  San  Bernardino ;  but  the  measure 
of  this  advantage  can  not  now,  from  want  of  information,  be  stated. 

San  Pedro  has  nOw,  however,  a  much  larger  foreign  trade  than  San 
Diego.  It  remains  to  recall  that  Wilmington  Harbor,  which  debouches 
into  the  bay  of  San  Pedro,  has  been  much  improved  by  the  United 
States,  and  that  it  now  is  a  harbor  for  vessels  of  12  to  14  feet  draught. 
The  coasting  commerce  is  now  practically  carried  on  through  this  har- 
bor. It  is  a  small  estuary  and  can  never  be  made  a  harbor  for  deep- 
water  ships.  If  18  or  20  feet  at  high  water  can  be  obtained,  the  harbor 
will  have  received  its  maximum  development.  This  harbor  is  20  miles 
from  Los  Angeles,  the  second  city  in  importance  of  California,  and  the 
center  of  a  highly  developed  area  of  horticultural  and  viticultural  in- 
dustry. 

This  circumstance  and  the  direct  rail  connection  with  eastern  terri- 
tory have  given  rise  to  a  considerable  commerce  in  the  little  harbor  of 
Wilmington. 

While  this  harbor  can  never  be  made  to  accommodate  large  ships,  yet 
the  existence  of  a  large  coast  commerce  tends  to  attract  to  this  ])oiut 
foreign  commerce. 

It  will  appear  from  the  considerations  thus  so  meagerly  sketched  that 
the  question  of  the  improvement  of  San  Pedro  Bay  is  counectel  with 
the  problem  of  competition  for  the  Asiatic  trade,  which  is  supposed  by 
competent  authorities  to  be  yet  in  its  infancy. 

As  an  element  of  perhaps  national  importance,  as  it  may  be  if  the 
Canadian  Pacific  route  attracts  commerce,  the  question  appears  to  me  to 
be  deserving  of  careful  examination  and  study,  and  I  recommend  the 
place  as  "  worthy  of  improvement." 

As  to  cost  of  survey  and  project  I  beg  to  submit  the  sum  of  $4,000,. 
mentioned  in  my  letter  on  this  subject,  dated  May  19, 1883,  in  answer 
to  Department  indorsement  of  April  18  on  Senator  Stanford's  letter  of 
April  13.  If  this  sum  can  not  be  allotted,  the  most  will  be  made  of  a 
smaller  sum,  which,  in  any  event,  it  is  hoped  will  not  be  less  thau 
$2,500. 

Very  respectfully,  your  obedient  servant, 

G.  n.  Mendell, 
Colonel^  Corps  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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survey  of  san  pedro  bay,  california. 

United  States  Engmnebr  Office, 
San  Francisco,  CaL,  February  13, 1888. 

Sir:  I  have  the  honor  to  present  the  following  report  upon  the  sur- 
vey of  San  Pedro  Bay,  with  a  view  to  establishing  an  outer  breakwater 
for  the  protection  of  deep-draught  vessels,  as  provided  for  in  the  river 
And  harbor  act  of  August  5,  1886. 

After  the  completion  of  the  survey  of  Newport  Harbor  the  party, 
under  charge  of  Mr.  Otto  von  Geldern,  was  transferred  to  San  Pwlro 
ior  the  above-indicated  work.  Operations  were  commenced  during  the 
last  week  in  March  and  continued  until  the  10th  of  June,  when  the 
party  was  discharged  and  the  assistant  brought  to  the  office  for  the 
purpose  of  working  up  the  notes  of  this  and  the  other  surveys  and 
making  the  maps  of  the  different  localities  surveyed.  The  hydrographic 
work  in  Mie  bay  covered  an  area  extending  from  the  entrance  to  the 
inner  harbor  out  some  2  miles  beyond  and  southeast  of  Point  Fermln, 
and  easterly  from  that  point  about  4  miles.  It  was  intended  to  cover 
a  larger  area  and  also  to  make  a  series  of  current  observations  in  the 
bay,  but  the  amount  allotted  for  the  work  was  inadequate  to  cover  all 
the  ground;  the  work  accomplished  affords  sufficient  information  to 
enable  us  to  indicate  the  position  of  a  breakwater  that  would  afford 
shelter  to  the  anchorage-ground  and  to  give  an  estimate  of  the  cost  of 
the  structure.  The  results  of  the  survey  have  been  plotted  upon  a  map 
to  a  scale  of  ^ Jinr,  which  is  transmitted  herewith. 

Before  the  improvement  of  the  inner  harbor  was  commenced  there 
was  only  a  depth  of  about  1  foot  upon  the  bar  at  the  entrance  at  mean 
low  water.  This  depth  has  been  increased  by  the  works  projected  to  11 
teet,  and  it  is  expected  that  a  depth  of  16  feet  at  mean  low  water  will 
ultimately  be  gained.  This  depth  will  enable  a  certain  class  of  vessels 
to  enter  the  harbor  and  unload  at  the  wharves,  but  the  larger  steam- 
chips  and  other  deep-draught  vessels  will  be  compelled  to  lay  off-shore 
and  have  their  passengers  and  freight  transferred  to  lighters. 

Good  holding  ground  exists  at  the  anchorage,  which  is  protected  firom 
the  north,  but  is  open  from  the  east  around  by  south  to  the  west,  and 
exposed  to  the  southwest  and  southeast  gales  that  prevail  during  the 
winter  months.  South  from  Point  Fermin,  and  <listant  some  18^  miles, 
Oatalina  Island,  17^  miles  in  length,  aids  in  sheltering  the  bay  firom 
heavy  swells  from  the  south,  but  the  southeasters  and  southwesters  ap- 
proach the  roadstead  through  the  open  areas  to  the  east  and  west  of  the 
island.  Vessels  are  frequently  compelled  during  the  prevalence  of 
southerly  gales  to  leave  their  anchorage  and  seek  shelter  under  the  lea 
of  the  islands  that  lie  off  the  coast.  The  wrecks  of  vessels  found  along 
the  west  shore  of  the  bay  would  seem  to  indicate  the  southeast  as  the 
quarter  from  which  the  heaviest  storms  come,  but  with  the  exception 
of  these  occasional  gales  there  is  otherwise  a  heavy  swell  that  sets  in 
from  the  southwest.  For  the  purpose  of  affording  a  protected  anchor- 
age-ground, as  contemplated  by  the  act,  it  is  proposed  to  constract  a 
breakwater,  the  position  of  which  is  indicated  on  the  map. 

Starting  at  the  3fathom  curve  at  a  point  inside  of  Point  Fermin,  a 
direction  south  47  degrees  east  is  given  to  the  westerly  arm  of  the  break- 
water for  a  distance  of  3,31)0  feet,  which  carries  it  beyond  a  line  projected 
from  the  anchorage-ground  to  the  westerly  end  of  Oatalina  Island,  and 
gives  protection  to  seas  from  the  southwest.  A  gap  of  1,000  fe^t  is  then  left, 
and  the  westerly  arm,  2,500  feet  long,  running  north  75  degrees  east,  isloca- 
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ted  80  a8  to  extend  beyond  lines  drawn  from  the  anchorage  gronnd  as  above 
to  the  easterly  end  of  Catalina  Island  and  Point  San  Juan  Capistrano^ 
and  affords  shelter  fvom  seas  coming  from  the.  southeast  between  those 
two  i)oints.  The  gap  is  covered  from  the  southerly  seas  by  Catalina 
Island  as  before  mentioned.  The  position  of  the  two  arms  of  the  break- 
water, thus  approximately  fixed,  may  be  changed  within  slight  limits,, 
as  further  study  of  the  conditions  may  seem  necessary.  Vessels  may 
use  the  gai)  or  they  may  go  around  the  westerly  end  either  for  entrance 
or  exit,  according  as  the  direction  of  the  wind  may  render  either  course 
desirable ;  the  openings  left  will  allow  a  free  circulation  of  the  cur- 
rents, and  tend  to  prevent  any  deposition  of  material  within  the  shel- 
tered area.  For  the  form  of  the  cross-section  I  have  taken  a  width  on 
top  of  25  feet,  10  feet  above  high  water  of  spring  tides ;  on  the  outside 
a  slope  is  given  of  1  on  3  to  a  point  18  feet  below  low  water,  and  below 
that  point  1  on  1.  The  slope  on  the  inside  is  1  on  1.  The  breakwater 
will  be  formed  of  stones  of  various  sizes  dropped  in  place ;  the  portion 
below  18  feet  below  low  water  and  the  interior  will  be  of  ordinary 
quarry  material,  and  the  slopes  on  both  sides  above  that  point,  and  the 
top  will  be  of  blocks  of  larger  dimensions.  Judging  from  previous 
operations  abundance  of  stone  of  fair  quality  can  be  obtained  at  Cata- 
lina Island.  The  working  of  the  quarries  the  past  summer  shows  also 
that  stone  of  the  larger  dimensions  required  could  be  obtained.  In  es- 
timating the  quantities  of  material,  three-fourths  of  the  volume  given 
by  calculation  are  taken,  and  each  cubic  yard  is  supposed  to  weigh  2 
tons. 
There  will  be  required : 

For  tbe  westerly  arm : 

70-2,000  tons,  at  11.50 $1,053,000 

141,000  tons,  at  $4 564,000 

1,617,000 
For  the  easterly  arm : 

888,000 tons, at $1.50 $1,293,000 

152,000  tons,  at  $4 608,000 

1.901,000 

3,518.000 
Contingencies,  15  per  cent 527,700 

Total 4,045,700 

This  estimate  of  cost  is  based  upon  tbe  supposition  that  funds  for 
carrying  on  the  work  will  be  appropriated  in  such  amounts  as  will  en- 
able a  proper  outfit  of  barges,  etc.,  to  be  provided  for  carrying  the  ma- 
teorial  from  the  quarries  to  the  site.  If  we  have  to  depend  upon  the 
means  of  transportation  usually  furnished,  in  the  way  of  small  sailing 
vessels,  the  cost  must  necessarily  be  increased. 

The  breakwater,  in  addition  to  affording  a  protected  anchorage  ground, 
will  also  permit  the  construction  of  wharves  along  the  westerly  shore 
of  the  bay,  at  which  deep-draught  vessels  can  lie  with  safety,  and  dis- 
charge their  cargoes  free  from  the  expense  now  entailed  by  lighterage. 
The  commerce,  both  foreign  and  domestic,  that  seeks  an  entrance  in 
San  Pedro  Bay  is  on  the  increase,  as  shown  by  the  comparative  state- 
ment herewith,  and  it  would  undoubtedly  increase  still  more  rapidly  as 
the  country  is  developed  and  additional  facilities  afforded  for  transpor- 
tation to  interior  points,  were  there  any  certainty  that  the  protection 
to  the  roadstead  would  be  inaugurated.  While  at  the  present  time  this 
commerce  might  not  be  considered  commensurate  witli  the  expense,  it 
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mast  be  remembered  that  the  breakwater,  if  commeDced,  will  require  a 
dumber  of  years  for  completioD,  at  the  rate  appropriations  are  osoally 
made,  and  that  by  the  time  this  period  arrives  the  commerce  might 
fully  warrant  the  expenditure. 

The  survey  developed  the  existence  in  the  bay  of  a  rock  (noted  on 
the  chart)  whose  top  is  18  feet  below  the  plane  of  mean  low  water.    Any 
^ontemplaed  improvement  in  the  outer  bay  should  also  include  the  re- 
moval of  this  rock  to  a  depth  of  at  least  24  feet  below  said  plane. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  BEinrAUBD, 

Miyor  Engineers. 

The  Chief  of  Enoinbbbs,  XJ.  S.  A. 

(Tlirough  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Supervising  En* 
^ineer.) 

(First  lndonem6ot.l 

United  States  Engineer  Ofpicjb, 
San  Francisooy  Oaly  February  13, 1888. 

Kespectfully  forwarded. 

This  project  appears  to  be  well  conceived.  San  Pedro  Bay  i8  partially 
covered  from  sea  exposure  by  the  high  island  of  Santa  Catalina.  The 
westerly  breakwater  covers  the  sea  interval  between  the  northern  end 
of  the  island  and  the  mainland.  The  easterly  breakwater  covers  the 
interval  between  the  southern  end  of  the  island  and  San  Juan  Capis- 
trauo,  on  the  mainland.  Thus  the  whole  arc  of  exposure  is  covered. 
There  are  two  entrances  from  the  sea,  one  of  which  is  always  convenient 
for  arrival  and  departure,  whatever  be  the  direction  of  the  wind.  One  of 
the  entrances  is  covered  by  Catalina  Island  and  the  other  by  the  main- 
land adjacent  to  San  Juan  Capistrano.  Circulation  by  littoral  cuirents 
is  provided.  The  profile  of  the  work  is  thought  to  be  adequate.  With 
large  sizes  of  stone  it  is  propable  that  the  sectional  area  may  properly 
be  reduced,  as  storms  and  heavy  waves  do  not  here  occur  so  frequently 
nor  so  violently  as  is  the  case  on  the  northern  coast. 

G.  H.  Mendbll, 
Colonely  Carps  of  Engineers^ 

Supervising  Engineer. 


StaH$He$  of  commercef  Wilmington  Harbor^  Co/^ornia,  for  ike  poar  ending  Deoemhet  31, 

1871. 


Oatsaii«. 

YeMelai 

SteMu  .. 

Sailiog., 

Freight t«m»..  S5,818  I^VIS 

Lumber feet.. 
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StaHstios  of  oommeroe,  WilnUngtau  Jlarhor,  California^  etc, — ContiDaed. 
FOKBIGN  COMMBBCE. 


Incoming. 

Ontgolng. 

YesMls: 

Steam  .•••• - 

3 

68 

70,220 

•26 

841 

4 

Sailing 

61 

XOvuiaffo.7 ■■  ■ 

78.066 

....feet.. 

*23 

Q^nend 

...tons.. 

Wheal 

....do... 

1,882 

Coal 

....do... 

120.841 

HLbfen  to  the  outer  harbor. 
DOMESTIC  COMMBBCE. 

Yeaaelas 

Stfrnn    »,,,,.,.  T,, „,>..,...  TT...... ........ .     r r .,,.- 

821 

40& 

464,770 

18 

44,028 
163,828.000 

848 

flailing.. T. r, r r 

4S7 

Totmagft - 

458,  oa 

18 

C^ieateat  draught 

....feet.. 

HcmAiaDdisei 

General 

...tons.. 

17,406 

'LnmhAF 

-     -     fAAfc. 



Amonnt  of  zerenne  ooUeoted  at  tlieport  during  the  year  ending  December  31,  1887, 
9113,100.73. 
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IMPROVEMENT  OP  ENTRANCE  TO  HUMBOLDT  BAY,  OF  SAN  JOAQUIN^ 
MOKELUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  AND  PETALUMA 
CREEK,  CALIFORNIA. 


BEPOBT  OF  MAJOR  WILLIAM  H,  HEUER,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  San  Joaqain  River,  Stockton  and  Mor- 
mon Sloaghs,  CaUfornia. 

%  Mokelnmoe  RLrer,  California. 

3.  Sacramento  and  Feather  rivers,  Cali- 
fornia. 


4.  Potaluma  Creek,  California. 

5.  Hnmboldt  Harbor  and  Bay,  California 


UNITED  States  Engineer  Office, 

San  FranciscOj  CaLj  July  2, 1888. 
General:  I  have  the  hoDor  to  transmit  the  annual  reports  of  the 
river  and  harbor  works  nnder  my  charge  for  the  fiscal  year  ending  June 
30, 1888.    Previous  to  November  23, 1887,  these  works  were  under  the 
charge  of  Gapt.  A.  H.  Payson,  late  Corps  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 
Major  of  Engineers. 
The  Chief  op  Engineers,  XJ.  S.  A. 


QQi. 

IMPROVEMENT    OF    SAN   JOAQUIN    RIVER,    STOCKTON    AND     MORMON 

SLOUGHS,  CALIFORNIA. 

The  approved  project  adopted  in  1877  and  slightly  modified  in  1881 
las  for  its  object  the  securing  and  maintenance,  by  dredging,  of  a  chan- 
lel  O  feet  deep  at  low  water  and  100  feet  wide  through  the  tidal  parts 
>f  the  river  and  Stockton  Slough  below  Stockton,  a  channel  4  feet  deep 
bDd  80  feet  wide  to  Miller's  warehouse  in  Mormon  Siougti,  and  tempo- 
ary  Improvement  to  the  low- water  channel  of  the  Upper  San  Joaquin 
ENG  88 134  2129 
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River  to  Hill's  Ferry.    The  latter  work  done  by  the  United  States  snag- 
boat  and  crew. 

The  total  amount  expended  on  the  river  and  sloughs  to  June  30, 1837, 
has  been  $144,880.44,  and  during  the  past  fiscal  year  an  additional 
amount  of  $13,073.92  has  been  spent,  making  a  total  to  date  of 
$157,964.36. 

During  the  last  fiscal  year  the  United  States  dredge-boat  has  been  in 
commission  and  at  work  on  Stockton  Slough  and  at  Dutchman's  Reach, 
on  the  main  river,  from  August  11,  1887,  to  March  13, 1888.  In  Stock- 
ton Slough  a  channel  was  excavated  on  the  south  side  of  the  slough  50 
by  9  by  7,6(>3  feet  in  length,  and  on  the  north  side  a  channel  50  by  9  by 
2,200  feet  in  length  was  made.  At  Dutchman's  Beach  the  dredge  cat 
a  channel  150  feet  wide,  850  feet  long,  and  having  a  depth  of  9  feet  at 
low  tide. 

The  total  amount  of  material  dredged  aggregated  144,975  cubic  yank, 
all  of  which  was  deposited  on  the  shore,  the  average  monthly  running 
expe-nse  of  the  dredger  and  crew  was  about  $2,000,  and  the  amount  of 
material  dug  and  pumped  ashore  averaged  a  little  over  20,000  cubic 
varcls  per  month,  making  the  actual  cost  of  the  work  to  the  United 
^tate«  about  10  cents  per  cubic  yard.  In  previous  annual  reports  reasons 
were  given  why  a  radical  and  permanent  improvement  was  unjustifiable. 
Immediate  relief  could  be  given  to  navigation  when  demand^  by  send- 
ing the  snag-boat  up  to  remove  the  worst  snags  when  the  stage  of  the 
river  would  permit.  This  part  of  the  river  is  only  navigable  six  to  seven 
months  in  the  year  as  far  up  as  Hill's  Ferry,  and  then  only  for  boats 
drawing  2  feet  or  less  of  water. 

At  Laird's  Slough  there  is  a  crevasse,  and  parties  interested  in  the  navi- 
gation of  the  upper  river  desire  its  closure,  claiming  that  the  crevasse 
shoals  the  river  opposite  to  and  near  the  crevasse,  and  threatens  to  make 
a  cut-off  and  leave  its  present  channel,  on  the  bank  of  which  the  town 
of  Grayson  is  situated.  This  would  leave  the  town  a  half  mile  or  more 
from  the  river.  It  is  also  possible  that  the  closure  of  the  crevasse  would 
result  in  the  giving  of  a  few  weeks  longer  navigation  in  each  year,  but 
the  danger  from  a  closure  of  this  crevasse  is  that  it  may  endanger  tte 
banks  above  and  below.  A  si>ecial  report  was  made  on  this  subject  May 
2, 1888.    The  estimated  cost  of  closing  tiie  crevasse  was  $9,570. 

The  partial  closure  of  Paradise  Cut  has  been  recommended  and  esti* 
mated  for,  but  the  appropriations  were  too  small  and  other  work  too  im- 
portant and  pressing  to  warrant  the  work  on  Paradise  Cut.  The  esti- 
mated cost  for  the  low  dam  for  this  cut  was  $14,000.  The  cnt-ofib  at 
Twenty-one  Mile  Slough  and  Head  Beach  were  estimated  to  cost  $  125,000, 
making  the  total  estimated  cost  of  doing  the  work  herein  mentioned,  ex- 
clusive of  the  annual  dredging  and  occasional  snagging,  $148,570. 

The  channels  below  Stockton  can  only  be  maintained  by  annual  dredg- 
ing.   Stockton  Slough  requires  almost  constant  dredging. 

We  now  have  our  own  dredge,  and  can  do  our  own  dredging  at  a  cost 
very  much  less  than  has  been  paid  for  work  at  these  localities  by  contract 
The  benefits  to  commerce  certainly  warrant  the  expenditure  of  the  money 
required. 

With  future  appropriations  it  is  proposed  to  continue  work  on  the 
adopted  project,  and,  unless  otherwise  directed  by  Congress,  in  tiie  Ad- 
lowing  order,  depending  on  the  amounts  appropriated  and  the  require- 
ments of  commerce : 

(1)  Dredging  to  cet  and  maintain  9  feet  to  Stockton. 

(2)  Snagging  and  scraping  in  upper  river. 

(3)  Bniuling  low  dam  at  Paradise  Cnt. 

(4)  Making  new  cnt-off,  as  heretofore  recommended,  or  closing  Laird's  Slongh. 
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Estimated  amount  that  could  be  profitably  expended  in  the  fiscal  year 
ending  J  une  30, 1890,  are  for — 

Dredging |24,p00 

Snagging 16,000 

ClosKg  Paradise  Cut 14,000 

CLoeing  Laird'a  Sloagli*f.*«« ^ .< ^...«... 9,f>70 

Estimate  for  one  cut-off .......  ^..,. ^^....-.^..-^-.,  65,0QQ 


Total... 128,5^ 

Money  statement. 

Jaljl,  1887,  amount  available : 19,869.56 

Jnly  1, 1888,  amonnt  expended  daring  fiscal  year,  ,exclusiye  of  liabiU^es 

outstanding  July  1, 1887 ., ^-T"-:-;  13,073.92 

Jnly  1,1888^  balance  available.... ...................  79&.64 

Amonnt  appropriated  by  act  of  Augaait  11, 1888 .  .j.u 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 .....«,.  p  ^ .  25. 795. 64 


i  Amonntthat  can  be  proAtably  expended  In  fiscal  year  ending  June  30^,  1890  103. 570. 00^ 
<  Submitted  in  compliance  with  i^niremcnts  of  sections  2  of  river  and 
/     barbor  acts  of  1866  and  1867. 


Statistieg  for  eUven  tMuths  ending  May  31,  18^. 
[Famisbed  by  tbe  Hon.  H.  J,  Corcoran,  mAnaget  Sao  Joaqoia  ImproTeaient  Company.] 


WlMat... 

Coal 

Sondrlea. 
Potatoes. 
Float 


.tons..  U4,638 

..do...  44,000 

..do...  4,&30 

..do...  40,000 

..do...  58,000 


J(CerobBadlM..<.'.j:........w....tons..         aO,CO<^ 

Paying  atoBM.. «....,... do...         I5»0pO 

Brick 2,000,000 

Lnnib«r u f»et..  21,543,^00 

wool ,., ,.^....^1^..  0,000 


QQ2. 

IMPROVEMENT  OP  MOKELUMNE  RIVER,  CALIFORNU 

The  project  was  adopted  iu  1884,  and  had  for  its  obj^t  the  removal 
of  snags  and  overhanging  trees  which  obstructed  navigation  between 
the  month  of  the  river  and  Benson's  Ferry.  Both  f6rks  Of  the  river 
were  cleaned  out  to  the  head  of  navigation  at  a  cost  of  $10,960.58.  No 
work  was  done  during  the  last  year,  as  no  funds  were  ava^able.  Ob- 
stractions  have  again  formed  and  will  continue  to  do  so.  Work  for  the 
snag-boat  will  occasionally  be  required  so  as  to  get  rid  of  these  snags. 
It  is  estimated  that  $2,000  can  be  spent  to  advantage  in  the  fiscal  year 
ending  June  30, 1890. 

Money  statement 
Jnly  1,  1887,  amount  available *.....         $39.42 

Jnly  1,  1888,  balance  available .,.  39.42 

Amount  appropriated  by  aot  of  August  11,  1888 2,000.00 

Amonnt  available  for  fiscal  year  ending  June  30»  1889 2, 039. 42 

i  Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890      2, 000. 00 
2  Submitted  in  compliance  with  requirements  of  sections  2^of  river  and 
(     harbor  acts  of  186fi  and  1867. 

StaU9tic$for  eleven  monthe  ending  Mag  31,  1888. 

iFnrnished  by  the  Seoretary  of  the  Califonla  Transpoitatioii  Company.] 

Hcrohandiie  carried tons..    1,025 

Grain  and  produce  carried do....  39^000 

^  1,«0« 
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QQ3- 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNU. 

The  approved  project  had  for  its  object  the  temporary  improvemeot 
of  the  low- water  channel  by  snag^ng,  dam  building,  and  bar  scraping. 
Most  of  the  work  has  been  done  by  the  United  States  snag-boat  and 
by  hired  labor. 

Owing  to  lack  of  fuuds^  by  reason  of  failure  of  the  last  river  and  bar 
bor  bill,  the  snag-boat  Seizer  was  only  at  work  twenty-nine  days  during 
the  past  fiscal  year.  She  worked  in  a  reach  of  the  river  about  45  miles 
long,  just  above  Colusa,  and  removed  283  snags,  blasted  away  a  project- 
ing point  of  river  at  Hemstreet's  Bend,  built  two  wing-dams  of  snag^ 
fascines,  and  sand-bags  near  Walsh's  Gut-off.  The  dams  were  350  and 
200  feet  long  respectively.  She  also  blasted  out  and  washed  a  channel 
through  a  bar  near  these  dams  and  obtained  a  channel  3^  feet  deep  over 
the  bar.  The  bar  was  composed  of  gravel,  cemented  together  with  clay. 
Six  hundred  and  sixty-seven  pounds  of  Tonite  powder  were  use<l  in 
blasting. 

It  is  believed  that  a  continuance  of  the  methods  heretofore  adopted 
on  these  streams  is  the  only  practicably  economical  method  of  keeping 
them  in  a  navigable  condition.  The  permanent  improvement  of  that 
portion  of  the  river  above  Colusa,  while  perhaps  practicable,  would  be 
so  expensive  as  to  be  unwarranted  with  the  presenter  prospective  com- 
merce of  that  section  of  the  State.  Without  the  annual  nse  of  the 
snag-boat  in  this  section  of  the  river  it  would  be  so  injured  by  the  ac- 
cumulation of  snags  as  to  materially  interfere  with  the  movement  of 
the  immense  wheat  crop  of  this  sectfon  except  at  greatly  increased 
rates  of  freight  by  rail  transportation. 

Since  the  nse  of  the  United  States  snag  boat  in  1881  the  river  has 
been  kept  in  fairly  good  boating  condition,  the  expenses  of  transporta- 
tion have  been  reduced,  commerce  has  increased,  and  the  expense  of 
removing  the  snags  by  snag-boats,  as  compared  with  prices  piud  con- 
tractors heretofore,  is  less  than  one-half,  and  accidents  to  boats  or  barges 
are  now  of  the  rarest  occurrence.  The  upper  part  of  the  river  is  really 
in  a  better  boating  condition  for  the  class  of  boats  which  nse  it  than  in 
the  part  of  the  river  at  and  below  Sacramento. 

The  snag-boat  and  barge  are  m  reasonably  gooil  condition,  and  will 
only  require  such  overhauling  to  resume  work  as  would  be  the  case  with 
any  floating  craft  that  had  been  lying  idle  for  nearly  a  year.  Complaintn 
are  now  coming  into  the  office  that  the  river  near  Walsh's  Cut-off  in 
become  troublesome,  but  as  there  is  less  than  $1,500  available,  and  it 
will  cost  this  much  or  more  to  fit  up  the  snag-boat  for  service,  and  as 
her  running  expenses  are  about  $4,000  per  month,  it  is  impracticable  at 
present  to  render  the  boatmen  any  assistance. 

Since  1875  Congress  has  appropriated  for  these  rivers  $445,000,  of 
which  $329,012.87  have  been  spent,  including  the  cost  of  construction 
of  a  dredge,  snag-boat,  and  two  barges  for  use  on  them.  There  is  yet 
unexpended  $115,387.13,  of  which  only  $1,193.26  is  available,  asGon- 
gress,  by  its  act  of  July,  1884,  prevented  the  expenditure  of  funds  on 
these  rivers  except  as  provided  in  that  act,  and  not  until  the  Secretary 
of  War  should  be  satisfied  that  hydraulic  mining  on  the  Sacramento 
and  its  tributaries  had  ceased.  That  hydraulic  mining  has  not  entirely 
ceased  is  evident  from  the  occasional  injunctions  granted^  but  tbe 
amount  as  compared  with  what  was  done  in  former  years  is  insigniflcaot 
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Below  the  Feather  Eiver  the  Sacramento  Eiver  continaes  to  deteriorate, 
because  the  mining  debris  deposited  in  former  years  continaes  to  be 
waelied  into  the  stream  and  is  rolled  and  pushed  along  the  bottohi  dur- 
ing floods.  The  following  is  a  list  of  appropriations  made  for  the 
Sacramento  and  Feather  rivers : 

March,  1875 $15,000 

Jaly,  1878 -  15.000 

Mareh,  1879 20,000 

Jaly,  1880 45,000 

March,  18sl 60,000 

Aagost,  1882 250,000 

Jafy,  1884 40,000 

Total 445,000 

With  any  moneys  that  may  be  appropriated  in  the  future  it  is  pro- 
posed to  continue  work  with  the  snag-]>oat  as  heretofore. 

Money  statemenf. 

July  1, 1887,  amount  available $124,200.97 

July  1, 1888,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outsUnding  July  1, 1887 8,813.84 

July  1, 1888,  balance  available 115,387.13 

ArnQontappropriatedbyactof  August  11,1888 20,000.00 

Amount  available  for  fiscal  year  ending  June  tU>,  1889 135, 387. 13 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1890    60, 000, 00 


] 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


StaHiUc$far  eleven  montke  ending  May  31,  1888. 

[Famished  by  Captain  Dwjer,  preddent  Sacramento  Transportation  Companj.] 

Tons. 

^p-freights  carried  by  boat, consisting  of  merchandise,  lamber.  and  coal 80,010 

DowB-freight,  seoosisting  or  bricks,  merchandise,  broom-corn,  hay,  wheat,  barley,  wood,  com, 

•ad  other  products 203,881 

Total... 283. 382 


QQ4. 

IMPROVEMENT  OF  PETALUMA  CREEK,  CALIFORNIA. 

The  project  adopted  in  1880  aimed  to  straighten  the  estuary  by  cat- 
•ofis  and  to  obtain,  by  dredging,  a  channel  abont  8,000  feet  long,  50  feet 
wide,  and  3  feet  deep  at  low  water. 

Before  improvement  the  channel  was  very  crooked  and  was  bare  at 
iow  water.  In  1884  the  work  was  completed,  at  a  cost  of  $2,343.09. 
^ince  then  nothing  has  been  done  until  within  the  present  fiscal  year. 
The  channel  has  been  gradually  refilling  and  has  for  a  year  or  more 
been  in  places  bare  at  low  water.  Actual  survey  developed  the  fact 
that  in  some  spots  in  the  channel  filling  had  taken  place  to  such  an  ex- 
tent that  parts  of  the  bottom  at  low  tide  were  2'  feet  above  low-tide 
level.  The  only  steam-boat  plying  on  the  creek  had  to  time  her  tripa 
«o  as  to  do  her  creek  work  during  high-tide  stages  only. 
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With  the  balance  available  proposals  for  dredging  were  inrited,  aad 
the  only  bid  received  was  25  cents  per  oabie  yard.  Contraet  wbs 
made  and  daring  the  piast  moitth  the  dredge  has  removed  about  d,000 
eubie  yards  of  material  from  the  channel  and  deaoed  out  1,400  roDDing 
feet  of  channel.  The  whole  work  will  be  completed,  as  far  as  thefondi 
will  permit,  in  about  one  week  more  and  will  result  in  a  channel  that 
will  have  the  worst  obstructions  removed  and  enable  boats  to  get  to 
Petal uma  at  half-tide  stages.  It  is  thought  that  the  present  work  will 
give  a  channel  that  at  least  is  not  bare  at  low  water  and  will  relieve  the 
immediate  wants  of  navigation.  It  will  be  impossible  to  maintain  a 
Manuel  in  the  upper  part  of  the  creek,  except  by  repeated  dredging. 
All  the  sewage  of  Petaluma  and  the  drainage  and  washings  from  the 
highly  cultivated  valley  lands  get  into  this  small  creek,  which  is  onh 
al]^ut  60  feet  wide. 

The  digging  below  where  we  are  now  going  is  generally  hard  pan  and 
will  be  much  more  expensive  tol'emove  than  the  present  soft  material. 
The  annual  commerce  on  the  creek  is  sufficient  to  warrant  a  depth  of  4 
or  5  feet  of  water,  measured  at  low  tide,  and  while  in  the  absence  of 
exact  surveys  the  quantity  of  material  to  be  excavated  to  produce  tliife 
depth  is  not  definitely  known,  it  is  roughly  estimated  that  about  60,0(K> 
cubic  yards  of  hard  pan  Will  have  to  be  removed,  at  an  estimated  cost 
of  50  cents  per  cubic  yard,  or  $30,000  as  an  approiumate  estimate  for 
the  whole  cost  of  the  work.  If  this  work  be  done  an  occasional  d^- 
ing  out  of  the  soft  material  by  a  dredger,  say  once  every  four  or  five 
years,  ought  to  maintain  a  good  navigable  channel. 

Money  ^tdtement.  ' 

July  1, 1«87,  amount  available $2,343.0? 

July  1, 1886,  amount  expended  during  fiscal  year,  exclusiye  of 

liabilities  outstanding  July  1,  1887 $210.24 

July  1 ,  1888,  amount  covered  by  eristiirg  contracts 2, 132. 85 

2,343.09 

Amount  appropriated  by  act  of  Augunt  11,  1888 2,000.00 

'  C  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  J  one  30, 1800    28, 000. 00 
.<  Submitted  in  compliance  with  requirements  or  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


Statistics  affreight  carried  on  Petaluma  Creek  during  the  present  fiscal  y«ar,  furuMtd  t* 
the  trustees  of  the  city  of  Petaluma  and. by  them  published  as  substantially  occmtoU, 
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Articles. 
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QQs. 

IMPROVEMENT  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

The  project  for  improvement  was  adopted  in  1881.  It  aimed  to  secure 
low-water  channels  13  feet  deep,  200  feet  wide  to  the  bead  of  the  Eureka 
wharves,  and  10  feet  by  100  feet  wide  to  Areata  and  Hookton.  In  1882  an 
additional  project  was  made  to  increase  the  depth  of  water  over  the  bar 
at  the  entrance  to  the  harbor  by  the  construction  of  a  training- wall  built 
to  the  level  of  low  water  and  extending  from  the  South  Spit  seaward  in 
a. north  westerly  direction.  The  estimated  cost  of  the  sea-wall  alone  was 
$600,000. 

The  dredging  work  herein  referred  to  (the  improvement  of  the  chan- 
nels to  Eureka,  Areata,  and  Hookton)  was  completed  in  1884.  Some 
deterioration  has  occurred  to  the  channels,  especially  in  front  of  the 
Eureka  wharves  and  at  the  junction  of  the  Eureka  and  Areata  chan- 
nels. These  channels  are  not  self-maintaining,  owing  to  the  sluggish 
current.  They  also  receive  the  sewage  of  the  towns.  Their  depths  and 
widths  can  only  be  maintained  by  occasional  dredging. 

The  act  of  August  5, 1886,  making  appropriation  for  the  improvement 
of  the  entrance  to  the  bay,  prohibited  the  exi)enditure  of  money  until 
the  United  States  had  acquired,  free  of  expense,  the  title  to  the  land  re- 
quired on  the  South  Spit.  Nearly  the  whole  of  the  last  fiscal  year  has 
been  spent  in  correcting  imperfections  in  the  deeds  to  the  property,  hav- 
ing probate  proceedings  corrected,  and  in  getting  an  opinion  from  the 
United  States  district  attorney,  so  as  to  secure  a  proper  deed  for  the 
property  referred  to. 

Within  the  past  week  a  deed  to  the  property  has  been  obtained,  the 
acting  United  States  attorney  has  approved  it,  and  it  has  been  for- 
warded to  Washington  for  formal  approval  by  the  United  States  Attor- 
ney-General. 

With  the  money  available  and  asked  for  it  is  proposed  to  make  prep- 
arations for  and  commence  the  construction  of  the  training- wall.  Au- 
thority has  also  been  received  to  permit  the  use  of  brush  in  the  train- 
ing-wall where  economical  and  practicable,  and  to  protect  the  North 
Spit  against  erosion  if  necessary. 

No  close  or  iinal  estimate  of  the  cost  of  obtaining  and  maintaining  a 
deep  permanent  channel  over  Humboldt  Bar  has  been  or  can  at  present 
be  made.  The  only  estimate  submitted  is  tor  a  training- wall  built  to 
the  level  of  low  water.  Should  this  training-wall  have  to  be  built  higher 
or  longer,  or  shore  protection  on  the  north  sands  or  spit  be  required, 
the  cost  will  be  additional  and  depend  entirely  on  the  amount  of  addi- 
tional work  required. 

The  appropriations  for  improvement  of  Humboldt  Bay  have  aggre- 
gated $217,500,  of  which  amount  $80,884.69  has  been  sx>ent,  and  nearly 
all  for  the  dredging  of  the  channels  inside  the  bay.  The  balance  avail- 
able ($136,615.31)  will  make  a  good  start  in  building  the  training- wall. 

Money  statement. 
Jnly  1,  1887,  amount  available $136,61;\31 

Joly  1,  1888,  balance  available 136,615.31 

Amount  appropriated  by  act  of  August  11,  1888 125,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1889 261, 015. 31 

r  Amonnt  (estimated)  required  for  completion  of  existing  project 412,500. 00 

J  Amonnt  that  can  be  profitably  expendecl  in  fiscal  year  ending  June  30, 1890  250, 000. 00 
1  Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[^     harbor  acts  of  1866  and  1867. 
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COJIMERCIAL  STATISTICS. 

Full  oommeroial  statistics  for  the  past  year  can  not  at  present  be  obtained.  The 
ooUeotor  of  cnstoms  at  Eureka  reports  a  foreign  export  of  Inmber  and  saw-mUl  prod- 
ucts valued  at  $101,109.  Seyenteen  vessels  entered  and  eighteen  cleared  for  foreign 
ports.  Six  hundred  and  nine  sailing  vessels  left  the  port,  each  with  an  average  car- 
rying capacity  of  350,000  feet  of  lumber,  making  a  total  output  of  lumber  or  about 
153.C^,000  feet  in  the  shape  of  sawed  lumber,  shingles,  shaKes.  posts,  and  pickets. 
In  addition  to  the  above,  one  hundred  and  sixty-five  steamers  sailed  with  fall  cargoes 
of  miscellaneous  freights. 

A  published  statement  of  the  commerce  or  shipments  from  Humboldt  County  lor  the 
fiscal  year  ending  June  30,  18^7,  is  the  latest  full  information  available,  and  fiom 
said  statement  the  following  is  complied: 


Articles. 
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IMPBOy£MENT  OF  THE  ENTRANCES  TO  COOS  AND  YAQUINA  BAYS,  OF 
MOUTH  OF  COQUILLE  RIVER,  AND  OF  UMPQUA  RIVER,  OREGON. 


REPORT  OF  CAPTAIN  WILLARD  YOUNG,  CORPS  OF  ENGINE ERSy  OF- 
FICBR  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 

!•  Month  of  Coquille  Riyer,  Oregon.         I  3.  Umpqaa  River,  Oregon. 

2.  Entrance  to  Coos  Bay,  Oregon.  |  4.  Entrance  to  Yaqnina  Bay,  Oregon. 


EXAMINATION  AND  SURVEY. 
5.  Tillamook  Bay  and  Bar,  Oregon. 


United  States  Engineer  Opfioe, 

Portland,  Oregon^  July  3, 1888. 
Sir  :  I  have  the  honor  to  forward  herewith  the  annual  reports  for  the 
fiscal  year  ending  June  30, 1888,  for  the  works  of  improvement  of  rirers 
and  harbors  which  have  been  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

W.  Young, 


The  Ghief  of  Eiyoineers,  U.  S.  A. 


Captain  of  Engineers. 


R  R  I. 

improvement  of  the  mouth  of  the  coquille  river,  oregon. 

description  of  original  condition. 

The  mean  rise  of  tide  is  4.1  feet. 

At  the  time  the  work  of  improvement  was  begun  the  entrance  ^o 
the  Coquille  Eiver  was  considered  very  dangerous.  It  was  by  a  long, 
tortuous,  and  narrow  channel  skirting  the  south  headland,  and  was 
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studded  with  rocks  from  beyond  the  bar  ou  the  outside  to  a  distance  of 
one-half  mile  inside.  The  depth  at  low  water  over  the  bar  was  only 
about  3  feet,  while  tbe  position  of  the  bar  channel  was  constantly  shift- 
ing. The  channel  sometimes,  at  long  intervals  apart,  broke  t&roagfa 
the  north  spit  and  ran  directly  out  to  sea,  just  south  of  Backliffe  Bock, 
but  did  not  remain  long  in  tliis  position.  The  entrance  at  such  times 
was  comparatively  safe,  and  the  channel  was  at  its  very  best. 

PLAN  OF  IMPROVEMENT. 

The  plan  of  the  improvement  is  to  open  and  maintain  a  channel 
through  the  north  spit,  and  running  directly  out  to  sea  just  south  of 
Eackliffe  Rock,  by  building  a  jetty  on.  the  south  side  of  the  entrance, 
beginning  at  a  point  on  the  left  bank  inside  the  entrance  and  running 
across  the  north  spit  at  a  distance  of  800  feet  south  of  Eackliffe  Bock, 
and  in  a  direction  nearly  west. 

AMOUNT  EXPENDED  AND  RESULTS  OBTAINED  TO  JUNE  30,  1887. 

The  amount  expended  to  June  30, 1887,  including  outstanding  lia- 
bilities, was  $43,317.60,  and  resulted  in  the  building  of  1,625  feet  of  jetty. 
The  channel  through  the  north  spit  was  opened  in  1882,  after  the  con- 
struction of  about  1,000  feet  of  temporary  jetty,  and  soon  after  the  old 
channel  was  completely  filled  up  and  the  jetty  a(»H>ss  it  covered  with 
sand  and  drift.  The  new  channel,  when  well  opened,  gave  a  depth  of 
7  feet  at  low  water  over  the  bar.  During  1884  some  of  the  temporary 
jetty  was  destroyed  by  drift,  and  the  adjacent  fill  was  washed  out,  so 
that  a  portion  of  the  outflow  escaped  uselessly  to  the  south  among  the 
rocks,  causing  a  shoaling  up  of^  the  channel  oV6r  the  bar  to  a  depth  of 
5  feet.  In  1885  the  jetty  was  repaired  and  extended  out  to  a  length  of 
ly523  feet,  giving  a  channel  depth  of  about  0  feet  at  low  water. 

WORK  DONE  DURING  THE  YEAR  ENDING  JUNE  30,   1888. 

During  the  year  ending  June  30,  1888,  an  extension  of  300  feet  was 
made  to  the  jetty  pile  work,  in  which  14,235  linear  feet  of  piling  were 
used,  and  3,384  cubic  yards  of  stone  were  quarried  and  placed  in  the 
jetty  as  filling  to  the  pile  work  and  as  riprap  oii  the  channel  side 
Other  operations  consisted  simply  in  the  storage  and  care  of  property, 
and  in  keeping  vessel  records.  Capt.  R.  S.  Littlefield.  who  was  in  lo- 
cal charge  of  the  work,  reports : 

The  operatioDs — May  to  September,  18cJ7 — for  contiDuanoe  of  tUe  impiovMDmit 
at  CDtrance  to  Coqnille  River  covered  expeuditure  of  the  balance  remainiog  of  the  ap- 
propriation ($20,000)  made  AngD8t5, 1886,  nnder  which  403  feetextensiom  tothejeUy 
seawardwas  made  nnder  the  plan  of  hij^hj  close  piling,  approved  for  a  like  extensioa 
into  the  sea  last  made  in  1884.  The  channel  ontto  the  bar,  from  end  of  thejet^, 
crossed,  by  a  sharp  tarn  to  the  south,  the  alignment  ofthe  jetty  close  in  to  tbe  end  of 
the  work,  the  same  as  it  did  in  1883-'84-'85.  Ilie  extension  of  442  feet,  made  m  1684, 
crossed,  and  by  accretion  forming  with  advancement  of  9aid  work,  filled  a  then  lilpe 
existing  channel,  forcing  it  for  a  time  to  a  straight  course  to  sea,  and,  as  follows,  to  a 
better  one,  both  for  the  entrance  and  departure  of  vessels.  Like  effects  of  accretion 
formiuj^  were  immediately  noticeable  as  the  piling  was  pushed  ahead  in  laat  (1837) 
extension  only  that,  due  to  advancement  nearer  the  bar  and  into  deeper  water,  they 
were  less  marked  and  rapid ;  but  before  the  close  of  operations  the  turn  of  chaanm 
southerly  was  cut  off,  it  resuming  a  straightout  course  over  the  bar  northerly  of  the 
jetty  and  parallel  to  the  jetty  alignment,  which  coarse  it  should  be  made  to  keef^by 
permanent  works  as  best  for  navigation. 

The  extension  was  made  1^  to  2  feet  wider  than  that  of  1884,  or  rows  of  piles  weco 
7^  and  8  feet  apart  outside,  instead  of  (5  feet,  giving  more  space  in  interior  for  stooe 
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filling  ;  and  the  piles  uaed  were  longer  and  larger,  general  length  35  feet,  with  diam- 
eter at  small  ends  of  12  inches  instead  of  10  inches,  as  before,  to  make  stronger  work 
aooording  to  increased  ezposare  to  seas.  The  piles  penetrated  into  the  sea-l^Bd  about 
the  same,  9  to  14  feet,  reinforced  rapidly  by  the  accretion  mentioned. 

Piles  and  timber  were  famished  bv  contract.  All  labor  cMying  piles,  framing 
timber,  and  qnairying  stone  was  hired.  A  new  engine  and  boiler  for  the  pUe-driver 
were  parchsMd  and  fitted  on  driver  in  lien  of  hiring  snch  machinery  as  heretofore. 
The  pile-driver  had  been  taken  iroart  and  stored  at  close  of  operations,  1884-'8S, 
and  tne  first  thing  to  do  was  to  set  it  np,  adjust  the  machinery,  etc.  New  and  heavier 
wheels  and  axles  were  pat  on. 

Driving  of  piles  was  commenced  June  15  and  ended  Angast  13,  bat  early  there 
were  delays  to  pile-driving  by  reason  of  failure  on  part  of  the  contractor,  Marshall, 
to  famish  piles  according  to  the  terms  of  his  agreement,  and  time  was  lost  changing 
to  the  next  lowest  bidder,  Uant,  and  some  farther  time  was  lost  also  before  the  latter 
coold  get  under  way  to  deliver  piles  as  fast  as  really  needed  to  keep  the  driver  stead- 
ily at  work,  which  was  faster  than  the  letter  of  agreement  (same  agreement  as  with 
Marshall).  Deducting  delays  and  counting  time  actually  worked  with  (he  driver, 
the  average  advance  made  with  the  piling  was  10  feet  per  day. 

A  strong  bulkhead  of  three  cross-rows  of  piles  was  made  at  the  sea  end  of  the  jetty 
to  resist  the  seas  and  drift.  The  time  engaged  upon  this  work  is  exclosive  of  the  10 
feet  daily  average  advance. 

The  detail  of  working,  in  driving  the  two  rows  of  piles,  was  as  follows:  The  pile- 
driver  is  mounted  on  two  trucks,  four-wheeled,  connected  together  by  a  frame  plat- 
form, through  which  a  king-bolt  passes  in  frame  of  truck  aft,  and  on  which  platform, 
aft  part,  the  boiler  and  engine  rest  on  raised  timbers,  under  the  ends  of  which  move 
or  play  the  side  timbers  of  another  platform  to  work  from,  carrying  the  gins,  which 
pl&tform  is  held  in  place  and  moved  side  to  side  of  forward  end,  1.4  feet  from  center 
line,  on  a  pivotal  king-pin  passing  through  upper  platform  cross-timbers,  the  platform 
underneath,  and  the  foore  truck.  The  appliance  for  throwing  over  or  moving  the  gins 
from  center  to  sides  the  desired  distance  is  a  slotted  bar  a^ustable  to  a  pin  in  center 
of  npper  movable  platform  aft  of  the  boiler,  the  bar  at  bottom  end  giving  the  nec- 
essary leverage  on  pin  in  working  by  insertion,  successively,  in  holes  in  a  curved  bar 
of  light  railroad  iron  on  its  flat,  listened  to  lower  or  stationary  platform. 

The  overhang,  or  reach,  forward  of  the  upper  platform  is  14  feet,  allowing  each 
tiine^  that  leng&of  extension  in  driving  piles.  In  practice  foi^r  piles  were  driven  on 
either  row,  at  start,  commencing  at  extreme  re^ch  and  driving  toward  completed  work, 
when  the  driver  was  moved  back  a  couple  of  feet  or  so  and  the  gins  swung  to  the 
other  side  and  driver  moved  forward,  also  to  extreme  reach,  driving  this  row  back 
to  connection  with  completed  work.  Meantime  the  pile  cutters-off  (two  men)  spike 
on  across  the  piles  at  end  soon  as  driven  2-inch  bv  4-inch  piece  for  support  for  light 
plank  platform  on  which  to  stand  in  sawing,  and  commence  and  follow  up,  cutting 
the  piles  of  the  row  that  the  driver  is  engaged  upon,  keeping  pace  with  the  driving 
as  nearly  aa  may  be,<  and  passing  to  the  other  row  at  end,  when  last  pile  is  cut,  thus 
pernaitting  the  shifting  of  driyer  to  the  unfinished  row.  At  times,  on  account  of  in- 
ten:i]ption  to  work  of  sawing  by  rough  seas  of  a  high  tide,  the  men  arc  helped  in  cut- 
ting off  by  crew  of  the  driver.  iX^hen  all  the  piles  are  cut  off  to  grade,  side  cap  tim- 
bers, the  ties,  track  stringer  pieces,  and  iron  for  the  track  are  passed  successively 
from  a  tender  car  over  the  platform  of  driver,  put  in  place,  and  fastened;  and  tbo 
driver  is  then  ready  to  proceed  with  another  extension,  as  before.  It  required  18  to 
'20  piles,  according  to  diameters,  for  14  feet  extension,  not  including  the  cross-piles, 
generally  four,  driven  inside  each  50  feet  length  of  the  piling,  forming  compartments, 
^les,  usually  one  at  a  time,  were  brought  on  a  tmck  car  to  rear  of  the  driver ;  a 
line  from  winch-head  (the  latter  revolving  with  engine  dram),  passing  through  a 
dingle  block  strapped  at  top  to  sides  of  pins,  was  fastened  to  the  pile  previous  to 
damping  same  overboard.  When  the  pile  is  hoisted  so  that  its  head  rises  a  little 
above  the  platform  of  driver,  forward  end,  the  pile  line  is  there  hooked  into  a  chain, 
then  placed  around  the  pile  and  same  hoisted,  adjusted  to  position,  and  dropped — the 
pile  being  accurately  placed  by  moving  the  driver  backward  or  forward  and  by  mov- 
ing the  platform  transversely  as  described.  N^o  interruption  to  the  pile-driving  was 
allowed  to  occur  on  account  of  rough  seas  daring  high  tides,  though  an  extra  line 
around  the  foot  of  a  pile  was  then  found  necessary.  At  snch  times,  with  surf  rolling 
in.  the  handling  of  the  piles  required  greater  caution,  however.  The  continuance  of 
work  throughout  such  times  was  due  solely  to  the  skill  and  energy  of  Charles  £.  Getty, 
pile-driver  foreman*  and  of  a  very  efficient  crew.  The  entire  work  from  the  start  was 
over  the  water ;  and  the  exposure  to  cold  northwest  winds,  which  were  usually  contin- 
uoo^t  was  extreme.  As  pile-driving  progressed  stone  was  dumped  in  interior  spaces, 
following  the  driver  closely  with  a  thin  layer,  all  tending  to  catch  accretion,  sand 
and  gravel,  and  to  check  the  mentioned  southerly  set  of  the  ebb  current.  The  gravel 
and  sand  was  moved  in  fr^m  the  outside,  particularly  from  ahead  of  work,  by  flood 
tides.    The  stone  used  was  of  snch  size,  and  smaller,  as  one  man  would  readily  lift 
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on  to  a  car,  thoagb  a  portiou  was  coarser  for  this  interior  filling.  A  heavy  damp  of 
stone  of  size  of  a  yard  and  under,  was  made  on  north  side,  at  end ;  also  a  lighter 
dump,  large  stone,  on  south  side  at  cud.  One  yard  of  large-size  stone  to  each  liMi- 
lensth  of  piling  was  dumped  as  riprap  the  l-jugth  of  the  extension  on  north  side, 
with  half  yard  each  foot-length  deposited  on  same  side  fjr  400  feet  of  the  Vi6A  work, 
seas  having  cut  dowu,  since  commencement  of  new  work,  the  high  bank  deposit  along 
old  work.  On  south  side  the  high  bank  deposit  made  as  the  extension  was  pushed 
out,  the  low-water  beach  line  nearly  keeping  pace. 

A  high  dump  of  large-sized  stone  was  also  made  at  inshore  end  of  the  18S4  work, 
with  a  view  to  check  the  action  of  the  'Spanning''  down  to  low  water  of  the  higti 
bank  deposit  on  the  north  side,  which  action  had  commenced  from  near  sea  end  (75 
feet  in)  of  old  work,  almost  at  beginning  of  the  extension  made. 

The  1884  work  was  also  mainly  refilled  with  stones,  the  wash  of  the  sea  from  nortli 
side  cutting  a  deposit  of  sand  and  gravel  therein  overlying  the  original  stone  filHo^. 
Waves  in  enterinf^  the  harbor  at  their  southerly  ends  were  retarded  by  the  work  as  it 
advanced,  it  having  effect  to  cant  them  so  that  their  force  was  expended  upon  tb« 
deposit  on  north  side  of  old  work,  the  redeposit  from  which,  doubtless,  made  the  sboai 
water  in  channel  along  work  and  inside  the  bar,  prevailing  during  the  progren  of 
work  and  fall  of  1887.  I  account  the  cost  of  piling,  new  work,  as  filled,  $15  per  linear 
toot,  and  ri propping  same,  as  described,  inclusive  of  the  amount  of  large  stone  damped 
to  both  sides  at  end,  $1.78  per  foot  additional,  making  $16.78  total  cost.  Small  stone 
delivered  inside  work,  at  $1  per  vard,  and  the  largt,  stone  for  riprap  $1.78  delivered. 
At  time  of  the  suspension  of  work  the  outer  end  compartment  was  filled  with  stone 
to  top,  also  90  feet  length  at  inner  end,  the  section  between  to  height  of  r>  feet  below 
top,  aud  all  the  1884  work  was  left  filled  to  height  of  the  tramway.  Stone  in  the 
piling  has  since  settled  considerably,  probably  some  washed  out,  and  the  seas  of  a 
high  storm  last  December  flattened  down  to  near  low  water  the  high  dump  (small 
stone  mainly)  that  was  of  even  height  with  the  track  for  100  feet  )en^[th  insborp 
from  inner  end  of  1884  work,  which  rook  damp  had  remained  intact  during  winter 
of  lHd(>-*87 ;  and  the  riprap  north  side  along  both  old  and  new  work  has  settled  2  to  3 
feet,  though  in  sight  yet,  throughout,  at  extareme  low  water.  The  stone  not  scat- 
tered (referring  to  riprap),  but  in  place,  as  dumped. 

A  depth  of  6  feet  at  low  water  orer  the  bar  baa  been  maintained 
tbroaghoat  most  of  tbe  year,  and  the  shifting  of  the  position  of  the  chan- 
nel has  been  less  noticeable  than  hitherto. 

FUTUBE  OPERATIONS. 

The  jetty  thus  far  constracted  is  temporary  in  character  and  will  need 
to  be  strengthened  thronghoat  most  of  its  length.  To  obtain  a  needed 
8-foot  channel  at  low  water  over  the  Mr,  the  present  jetty  will  have  to 
he  extended,  and  probably  a  jetty  on  the  north  side  of  the  entrance  will 
have  to  be  added. 

APPROPRIATIONS. 

Act  July  14,  1860 $10,000 

Act  August  5,  18B2 lO.OW 

Act  July  5,  1884 10.0» 

Act  August  5,  1886 30,000 

Total 50.000 

Money  statement 

July  1,  1887,  amount  available $6,0^^ 

July  1. 1888,  amount  expended  during  fiscal  y^ar,  exclusive  of 

liabilities  outstanding  July  1,  1887 $6,119.50 

July  1,  1888,  outstanding  liabilities 73.33 

6,192.83 

July  1,  1888,  balance  available 439.57 

Amount  appropriated  by  act  of  August  11,  1^ 25,000.09 

Amount  available  for  fiscal  year  ending  June  30, 1889 2o, 4^.57 
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{AmouD t  (estiiuated)  required  for  completion  of  existing  project fSd,  000. 00 
Amount  that  can  be  profitably  expendedin  fiscalyear  ending  June  30, 1890    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  mouth  of  tbe  Coquille  River  is  in  the  collection  district  of  southern  Oregou. 
Empire  City,  on  Coos  Bay,  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape 
Arago,  12  miles  northward.  The  principal  industry  of  tbe  yalley  is  lumbering ;  the 
timber  is  a  good  quality  of  fir,  white  cedar,  spruce,  ash,  and  myrtle.  A  neet  of 
schooners  carries  the  product  to  San  Francisco,  and  brings  back  supplies.  There  is 
some  vessel-building  on  the  river.  The  upper  part  of  the  valley  is  agricultural.  The 
dairy  and  grazing  region,  half  way  south  to  Port  Orford,  finds  an  outlet  at  the  mouth 
of  the  Coquille.  Coasters  ascend  to  Coquille  City,  28  miles,  and  the  river  is  navigated 
by  light-draught  vessels  12  miles  further  up. 

The  following  information  is  obtained  from  statements  furnished  by  Mr.  John  Flana- 
gan, collector  of  customs,  and  by  Captain  Parker,  Parkersburgh,  applicable  to  tbe 
yearendingJuneSO,  1888:  Nnmberof  vessels  arrivea,  72;  number  of  vessels  cleared; 
70.  During  the  year  one  vessel  was  built,  the  registered  tonnage  of  which  is  85.64 
tons. 


ArUcleB. 

Quantity. 

Value. 

Exports: 

Lumber feet,  B.  M.. 

10, 500,  COO 

400 

2,847 

||370,000.00 
180, 000. 00 

The  draught  of  vessels  trading  to  Coquille  is,  when  loaded,  fW>m  7  to  9  feet. 
No  foreign  vessels  have  been  entered,  nor  have  any  duties  been  collected,  at  the  port 
daring  tbe  year. 


RR2. 


IMPROVEMENT  OF  THE  ENTRANCE  TO  COOS  BAY,  OREGON. 
DESCRIPTION  OP  ORIGINAL  CONDITION. 

The  mean  rise  of  tide  above  the  plane  of  reference  is  5.0  feet.  The 
obstmctions  which  existed  at  the  entrance  to  this  harbor  before  the 
works  of  improvement  were  begun  consisted ,  first,  of  the  outer  bar,  which 
is  of  sand  and  is  shifting  in  character,  and  secondly,  of  the  iuner  shoals 
formed  by  the  sands  which  accumulate  in  the  spring,  summer,  and  au- 
tumn, during  the  times  when  the  northwesterly  winds  prevail.  Under 
the  action  of  these  winds  the  spit  on  the  north  side  advanced  toward 
the  south,  contracting  the  navigable  passage  under  Coos  Head  to  a  very 
narrow  width,  and  usually  making  the  outer  channel  follow  the  west 
side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar.  The 
channel  had  at  times  broken  through  the  north  spit  on  a  line,  the  gen- 
eral direction  of  which  is  from  Fossil  Point  to  a  point  just  to  the  north 
of  Coos  Head.  It  was  then  direct,  the  depth  of  water  was  greatest, 
and  vessels  could  enter  or  go  out  without  trouble. 

For  a  fuller  statement  of  the  condition  of  the  entrance  before  im- 
provement see  Annual  Report  Chief  of  Engineers,  1886,  pages  1990  and 
1995. 
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PLAN  OF  IMPROVEMENT. 

The  project  for  this  improvement,  adopted  in  1879,  is  to  construct,  at 
an  estimated  cost  of  $600,000,  a  jetty  of  wood  and  stone,  or  of  stone, 
as  may  be  fonnd  best,  from  a  point  250  yards  below  the  northern  ex- 
tremity of  Fossil  Point,  on  a  line  towards  the  east  end  of  Coos  Head, 
this  line  in  plan,  carving  so  as  to  be  directed  at  its  onter  end  to  the 
head,  or  a  little  to  the  north  of  it. 

The  object  is  to  prevent  accretion  to  the  south  end  of  the  sand-spit 
on  the  north  side  of  the  entrance,  and  to  open  and  maintain  a  deeper 
and  more  direct  channel  across  the  outer  bar. 

AMOUNT  EXPENDED  AND  RESULTS  OBTAINED  TO  JUNE  30,  1887. 

The  amount  expended  to  June  30, 1887,  including  outstanding  lia- 
bilities, was  $132,839.58.  The  jetty  had  then  been  partly  built  to  a 
length  of  1,761  fbet.  The  first  section,  650  feet  in  length,  consists  of 
timber  cribs  filled  with  stone  ^  the  next  seotioD,  695  feet  in  length,  con- 
sists of  box-cribs  and  a  stone  dump ;  the  last  section,  416  feet  in  length, 
consists  of  a  stone  dump  simply. 

Starting  from  about  the  high-tide  lino  at  the  inner  end,  the  top  of 
the  jetty  inclines  to  low  water  at  a  distance  of  700  feet ;  then  for  a  dis- 
tance of  645  feet  it  is  nearly  level,  averaging  a  height  of  about  2  feet 
below  low  ^ater ;  then  it  inclines  again  for  a  distance  of  416  feet,  till 
its  depth  below  low  water  is  13  feet. 

The  jetty  had  caused  a  partial  erosion  of  the  end  of  the  north  spit 
and  had  opened  a  channel  well  to  the  south  which  was  deeper,  wider, 
and  less  exposed  to  wind  and  sea  than  the  ftiruier  channel  in  its  asaal 
position.    The  new  channel  is  also  much  less  shifting  than  the  old  one. 

WORK  DONE  DURING  THE   YEAR  ENDING  JUNE  30,  1888. 

No  active  operations  in  jetty  building  were  conducted.  Vessel  rec- 
ords were  kept  and  a  watchman  was  employed  to  look  after  the  Govern- 
ment property.  A  supply  of  water  being  available  for  quarry  sluicing 
during  the  rainy  season  the  watchman*  with  a  little  assistance,  suc- 
ceeded in  washing  into  the  bay  about  7,000  cubic  yards  of  dirt  overly- 
ing the  ledge  at  the  Fossil  Point  quarry. 

A  recommendation  from  the  officer  in  charge  that  the  balance  of  the 
funds  available  at  the  beginning  of  the  year,  less  $6,Q00  for  engineer- 
ing, inspectioD,  superintendence,  and  care  of  property,  be  appUed  in 
placing  a  foundation-course  of  stone  in  advance  of  the  present  jetty  for 
a  length  of  400  feet,  a  width  of  50  feet,  and  a  thickness  varying  from  5 
to  10  feet  and  that  the  work  be  done  by  contract^  was  approved  July 
13.  Bids  were  invited  for  this  work  by  advertising  in  San  Francisco, 
Portland,  and  Marshfield  papers,  by  posting  printed  advertisements 
and  specifications  in  public  places  in  Portland  and  Coos  Bay,  and  by 
sending  specifications  to  such  parties  as  would  most  probably  wish  to 
undertake  the  work.  No  bids  were  received,  however,  and  for  the  rea- 
son, it  is  thought,  that  the  amount  to  be  expended  was  too  small  to  in- 
duce parties  to  enter  into  contract  For  a  like  reason  it  was  not  Ae^sn&i 
judicious  to  undertake  the  work  with  hired  labor,  so  the  Chief  of  Elngi- 
neers  recommended  that  the  funds  available  be  held  to  await  the  fiir- 
ther  action  of  Congress,  which  recommendation  was  duly  approved  by 
the  Secretary  of  War  October  12, 1887. 

There  has  been  no  change  of  importance  in  the  channel  during  the 


Digitized  by  VjOOQIC 


APPENDIX   RR — ^REPORT   OF   CAPTAIN   YOUNG.  2143 

year.  Both  the  depth  and  position  have  varied  somewhat  with  the  sea- 
SOD,  as  is  usual,  but  the  geueral  coDditiou  of  the  entrance  has  remained 
about  the  same  as  during  the  preceding  years. 

FUTURE  OPERATIONS. 

It  is  expected  that  the  jetty  will  be  extended  about  600  feet  and  that 
its  tup  throughout  will  be  raised  to  2  f^et  above  low  water.  The  first 
work  to  be  done  after  sufficient  funds  become  available  to  resume  op- 
erations will  be  to  lay  a  proper  fomidation-course  of  stone  on  the  line 
of  the  proposed  extension.  This  will  be  needed  to  prevent  the  bottom 
from  scouring  out  and  so  to  keep  the  cross-section  of  the  jetty  as  small 
as  possible. 

The  average  depth  of  water  over  the  600  feet  of  proposed  extension 
is  about  60  feet,  so  that  a  large  part  of  the  stone  needed  for  the  exten- 
sion can  be  dumped  from  scows,  if  this  should  prove  a  more  econom- 
ical method  than  by  the  use  of  tramway  and  cars.  Stone  for  completing 
the  present  jetty  and  for  topping  out  any  extension  that  may  be  made 
will  have  to  be  taken  by  cars  on  a  tramway. 

APPROPRIATIONS. 

AotofBiarchS,  1879 |40,000 

ActofMarchS,  1881 30,000 

ActofAngU8t2, 1882 30.000 

Act  of  July  5, 1884 30,000 

Actof  Aogiut6, 1886 33,750 

Total 163,75*) 

Money  statement 

Julyl,  1887,  amount  available $30,910.42 

July  1, 1888,  amount  expended  during  fiscal  year,  exoloslve  of 

UabilitiesoutatandingJuly  1,1887... $1,433.03 

July  1, 1888,  outstanding  liabilities 256.49 

1,689.52 

July  1, 1888,  balance  available 29.220.90 

Amount  api>ropriated  by  actof  August  11,  1888 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 79, 220. 90 

{Amount  (estimated  )  required  for  completion  of  existing  project 386, 250. 00 
Amount  tuat  can  be  profitably  expended  in  fiscal  year  eiming  June  30, 1890  250. 000. 00 
Submitted  in  compltaDco  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


COMBIKRCIAL  STATISTICS. 

Coos  Bay  is  in  the  collection  district  of  Southern  Oregon.  Empire  City,  on  the 
bay,  is  the  port  of  entry.  The  nearest  light-  house  is  at  Cape  Arago,  on  the  south  side 
and  west  of  the  entrance. 

The  following  returns,  furnished  by  Mr.  John  Flanagan,  collector  of  cnstoms,  Coos 
Bay,  are  for  the  year  ending  June  30,  1888 : 

Value  of  domestic  imports $198,789 

Value  of  domestic  exports 580,500 

Number  of  veBsels  arrived  coastwise 117 

Number  of  vessels  cleared  coastwise 116 

Begistered  tonnage  of  yessels  arrived  coastwise tons . .  32, 403. 48 

Eegistered  tonnage  of  vessels  cleared  coastwise tons . .  31, 677. 77 

Number  of  vessels  built  during  the  year 

Registered  tonnage  of  vessel  built  during  the  year tons . .      737. 861 
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The  draught  of  the  vessels  tradiog  to  Coos  Bay,  when  loaded,  varies  from  13  feet 
to  14  feet  10  inches. 

The  principal  exports  are  lumber  and  ooal ;  hops,  wheat,  oats,  salmon,  leather,  and 
hides  are  also  among  the  exports. 

The  imports  consist  of  general  merchandise  and  machinery. 

No  foreign  vessels  have  been  entered  nor  have  any  duties  been  collected  at  this  poA 
during  the  year. 


RR3. 

IMPROVEMENT  OF  UMPQUA  RIVER,  OREGON. 
DESCRIPTION   OP  ORIGINAL  CONDITION. 

Ju8t  below  Scottsbargli,  the  head  of  navigation  on  theUmpqaa  BiveTf 
are  five  sandstone  bars  or  ledges,  12  feet  to  15  feet  wide  and  submerged 
from  1  foot  to  2  feet  at  low  tide  on  a  low-river  stage.  They  are  sepa- 
rated by  pools  about  150  feet  wide  and  from  5  to  10  feet  deep  at  low 
water. 

PLAN  OF  IMPROVEMENT. 

The  honorable  Secretary  of  War  having  anthorized  the  expenditoie 
of  the  balance  remaining  of  the  appropriation  of  March  3, 1871,  viz, 
$4,685.89,  in  improving  the  river  below  Scottsburgh,  a  project  was  sub- 
mitted and  approved  in  1885,  for  making,  at  an  estimated  cost  of  $4,056, 
a  channel  50  feet  wide  and  3  feet  deep  at  low  water  through  the  rock- 
ledges  above  described  by  drilling  and  blasting  the  rock  and  removing 
the  broken  pieces  to  deeper  water  in  the  pools. 

AMOUNT  EXPENDED  AND  RESULTS  OBTAINED  TO  JUNE  30,  1887. 

The  amount  expended  on  the  project  to  June  30, 1887,  including  out- 
standing liabilities,  was  $4,715.51,  and  resulted  in  increasing  the  con- 
trolling depths  over  the  reefs,  through  a  channel  50  feet  wide,  from  1 
foot  at  low  water,  which  formerly  existed,  to  2  feet  at  low  water. 

WORK  DONE  DURING  THE  YEAR  ENDING  JUNE  30,  1888. 

No  work  whatever  was  done  during  the  past  year  for  want  of  fonds. 
There  has  been  no  change  in  the  channel  since  June  30, 1887. 

FUTURE  OPERATIONS. 

^t  was  estimated,  at  the  time  work  was  suspended,  that  $2,000  would 
be  required  to  complete  the  present  project.  This  amount  could  be 
profitably  expended  in  one  season. 

REMARKS. 

In  compliance  with  the  act  of  August  5,  1886,  a  preliminary  exam- 
ination of  the  Umpqna  Biver  was  made,  and  in  the  report  of  this  exam- 
ination (page  2500,  Annual  Report  Chief  of  Engineers  1887)  it  was  esti- 
mated that  $30,000  would  be  required  to  give  a  needed  channel  of  4 
feet  depth  at  low  water  from  Oardiuer  to  Scottsburgh. 
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APPROPRIATION. 

AotMarchS,  1871,  Umpqaa  River,  Oregon t2-2,r.00 

Money  statement. 

Jaly  ly  1887,  amonnt  on  hand $14.04 

Amoant  receWed  by  transfer  of  property  to  other  appropriations 63. 8t$ 

77.90 
Jaly  1,  1888,  amount  expended  daring  fiscal  year,  inolnsiye  of  lia- 
bilities ontstanding  July  1,  1887 $41.19 

July  1,  18'j8,  outstanding  liabilities 25.96 

67.15 

Jaly  1,  1888,  balance  available 10.75 

Amoont  appropriated  by  act  of  August  11,  1888 2,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1889 2,010.75 

COMMSiRCIAL  STATISTICS. 

Umpqua  River  is  m  the  collection  district  of  southern  Oregon.  Empire  City,  on 
Coos  Bay,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  at  Cape  Arago,  en- 
trance to  Coos  Bay,  distant  32  miles. 

The  river  below  Scottsburghisapartofatri-weekly  mail-route  from  Drains,  on  the 
Oregon  and  California  Railroad,  to  the  lower  river  district,  and  to  the  Lower  Siuslaw 
and  lo  f  he  Coos  Bay  region.  The  distance  by  wagon-road  from  Drains  to  Scottsbnrgh 
IS  30  miles,  while  the  distance  from  the  railroad  to  navigable  waters  on  the  mail- 
routes  next  north  and  south  of  the  Umpqua  route  is  about  60  miles. 

For  five  years  at  least  the  mail-boar,  on  the  Umpqua  has  been  a  small  tug  which 
draws  4  feet,  carries  passengers  and  express,  and  tows  a  scow  for  caiTyiog  freight. 
The  tn^  is  more  economical  than  a  stem-wheel  boat  would  be,  and  is  better  adapted 
for  service  near  the  mouth  of  the  river,  where  there  are  two  mail  landings.  There  is 
another  steam  craft  working  on  the  lower  river  and  generally  used  in  towing  logs.  A 
bar-tag  is  stationed  at  Gardiner,  near  the  river  moath,  which  has,  however,  no  special 
canse  lor  going  above. 

There  is  a  tannery  at  Scottsburgh  whose  product  is  shipped  to  San  Francisco.  Farm 
prodoot^  are  also  taken  down  the  river  to  supply  the  logging  camps  and  Gardiner, 
vrhere  there  is  a  large  saw-mill,  which  maintains  a  lumber  trade,  by  vessel,  to  San 
francisco. 

The  following  returns,  furnish^  by  Mr.  William  R.  M'KeuKie,  Gardiner,*  Oregon, 
are  for  the  year  ending  June  30,  1888  : 

Number  of  vessels  entered  harbor 41 

Number  of  vessels  cleared  harbor 41 

The  cargo  capacity  of  these  vessels,  lumber  laden,  is  from  250,000  feet  to  720,000 
feet,  B.  M.    Their  draught,  when  loaded,  ranges  from  13  feet  to  14  feet  10  inches. 
The  schooners  usually  sail  in,  bnt  are  towed  out  by  steam-tugs. 

IMPORTS. 

Tlie  imports  consisted  of  general  merchandise,  machinery,  and  cannery  sup- 
plies, amounting  to  about tons..        1,700 

And  valued,  approximately,  at $150,000 

BXPORTS. 

Vahifli 

Hops 20  tons..  *|5,000 

Wlteatand  oats 300  tons..     *7,000 

Sdloaon 9,000  cases..  M5,000 

Salmon 250bbl8..     •1,750 

Liamber 12,315,000 feet,  B.M..  184,735 

I^atlis 4,361,000,  number..     10,902 

L,eather 6  tons..      3,600 

HWesand  furs •I,  500 

Total  value  of  exports 259,477 

K'o  foreign  vessels  have  been  entered  nor  have  any  duties  been  collected  at  the  port 
dnriPg  the  year. 

*  Approximate. 
ENG  88  135 
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R  R4. 

IMPROVEMENT  OF  THE  ENTRANCE  TO  YAQUINA  BAY.  OREGON. 
DESCRIPTION  OF    ORIGINAL  CONDITION. 

The  mean  rise  of  tide  is  7.1  feet. 

The  U8ual  prevailiug  depths  over  the  bar  at  low  water  before  impiove- 
meDt,  were  from  7  feet  to  8  feet.  Three  distinct  channels  existed,  known 
a^  the  north,  middle,  and  south  channels.  The  sonth  channel  wan  the 
one  most  used,  but  was  rendered  dangerous  by  the  presence  of  rocks. 
The  middle  channel,  though  free  from  rocks,  was  usually  the  shoal^t 
of  the  three,  and  so  was  little  used.  The  north  channel,  besides  bein^ 
long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered  an- 
navigable.  Owing  to  the  shifting  nature  of  the  bar,  these  channels 
were  constantly  changing  both  in  position  and  in  depth. 

PLAN  OF   IMPROVEMENT. 

The  approved  project,  adopted  in  1881,  is  to  run  out  a  dike  or  jetty  on 
the  south  side  of  the  entrance  so  as  to  cause  the  south  channel  to  shoal 
to  and  the  flow  to  be  deflected  northward,  with  a  view  to  opening  and 
maintaining  the  central  channel,  with  a  least  depth  of  17  feet  at  high 
water. 

As  originally  projected,  the  dike  was  to  start  from  near  low-water 
line  and  run  out  into  the  sea  a  distance  of  2,500  feet,  and  was  to  rise  to 
2  teet  above  mean  low  water.  The  beach  on  the  line  of  the  jetty,  from 
high-water  level  to  low-water  level,  was  to  be  protected  by  sinking 
gabions  in  the  beach  with  sand  heaped  over  them,  and  by  covenng  the 
surface  with  a  layer  of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges ;  and 
cribs  were  to  be  used,  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  the 
use  of  stone  barges.  Accordingly,  the  jetty  had  to  be  built  from  the 
shore  end,  by  carrying  the  stone  out  over  a  tramway,  and  was  began 
at  high-tide  line  instead  of  at  low-tide  line,  thus  making  the  total  pro- 
jected length  of  the  jetty,  in  1881,  3,700  feet.  In  1884  the  jetty  w  is  ex- 
tended shoreward  a  distance  of  316  feet,  making  the  present  toted  pro- 
jected length  of  the  jetty  about  4,000  feet. 

AMOUNT  EXPENDED  AND  RESULTS  OBTAINED  TO  JUNK  30,   1887. 

The  amount  expended  to  June  30, 1887,  including  outstanding  liabili- 
ties, was  $192,523.16.  At  that  date,  2^517  feet  of  jetty  and  450  feet  of 
dike  had  been  constructed,  but  not  completed  to  full  height  and  strength. 

The  south  channel  had  been  permanently  deflected  £rom  the  sooth 
rocks,  and  for  a  part  of  the  time  made  to  unite  with  the  central  channel 
The  prevailing  depths  over  the  bar  were  greater  by  2  or  3  feet,  and  the 
channel  was  less  shifting  and  much  safer  than  formerly. 

WORK  DONE  DURING  THE  TEAR  ENDING  JUNE  30,  1888. 

It  was  thought  that  the  funds  available  at  the  beginning  of  the  year 
would  permit  an  extension  of  600  feet  to  be  made  to  the  jetty  doriiig 
the  year.    However,  such  a  scouring  took  place  around  the  head  of  the 
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jetty  as  it  advanced  as  to  necessitate  using  much  more  stone  than  was 
estimated  for.    On  this  account  an  extension  of  only  460  feet  was  made. 
Mr.  J.  S.  Polkemns,  assistant  engineer,  in  local  charge  at  Yaquina 
Bay,  reports : 

At  the  close  of  the  last  fiseal  year  all  the  Borveys  and  prelimiDary  work  were  finished* 
The  scows  had  been  thoroughly  overhaaled  and  repaired,  the  wharf  and  jetty  tramwiiv 
strengthened  and  made  stron((  enough  to  support  the  new  6-ton  locomotive,  which 
was  to  replace  mules  as  a  motive  power  in  hauling  the  stone  and  other  materials. 

Twenty  dump  cars  had  been  constructed  with  the  new  iron-worJc  purchased  from 
the  East. 

Twenty-five  tons  of  new  steel  rails  (25  pounds  to  the  yard)  had  been  laid  on  the 
tramway,  with  the  necessary  switches,  turn-out«,  etc.  The  working  plant  was  all  in 
order,  and  the  work  of  Jetty  extension  actually  begun. 

In  a  general  way,  the  work  accomplished  was  tne  extension  of  the  ietty  460  feet 
and  the  strengthening  of  the  old  part  of  the  jetty  by  riprapping  it  with  stone  along 
its  north  side. 

JETTY  TRAMWAY  EXTENSION. 

A  new  revolving  pile-driver  had  been  constructed  earlier  in  the  season.  A  frame 
supporting  the  '*  gins/'  hoisting-engine^  hammer,  etc.,  was  made  to  revolve  on  a  trac^ 
on  a  platiorm  resting  on  four  ordinary  diamond  trucks. 

The  engine  acted  as  a  counterpoise  to  the  hammer  and  piles,  and  the  gins  extended 
oat  over  '20  feet  beyond  the  forward  truck  wheels,  so  that  piles  could  be  driven  20 
/eet  in  advance  of  the  completed  track. 

A  No.  6  Blake  pump  was  rigged  on  the  driver;  a  3-inch  suction  hose  led  to  the 
water  beneath,  and  ar  jet  of  water  was  forced  through  a  l^-inch  iron  pipe,  placed 
Alongside  the  piles,  to  assist  in  driving  them  through  the  sandy  material. 

The  tramway  consisted  of  bents  of  four  piles  each,  10  feet  apart,  capped  with  pieces 
10  inches  by  12  inches  by  18  feet,  on  top  of  which  were  bolted  four  stringers  9  inchea 
by  12  inches  by  25  feet,  which  supported  the  T  iron  track  rails. 

*The  piles  were  pumped  down  into  the  sandy  bottom  from  10  to  15  feet.  Two  bents 
were  driven  at  a  time,  then  capped,  and  the  track  extended.  The  hammer  and  jet 
were  both  necessary  to  get  the  piles  down,  as,  generally,  several  strata  of  coarse 
gravel  were  encountered. 

The  depth  of  the  water  at  the  end  of  the  old  jetty  where  the  work  commenced,  was 
about  15  feet  at  mean  low  water,  and  where  it  ended  for  the  season,  460  feet  in  ad- 
vance, about  22  feet. 

This  work  was  all  done  in  the  face  of  a  heavy  sea,  and  it  was  very  difficult  to  hold 
thepiles  in  position. 

The  latter  part  of  the  ebb  tide  is  the  most  favorable  time  for  this  work. 

The  tramway  extension  was  finished  in  October. 

BBUSH-MATT] 

As  soon  as  about  100  feet  of  tramway  was  completed,  the  bottom  around  the  piles 
was  covered  with  a  bmsh-mattress  40  feet  wide  and  24  inches  thick,  built  in  seouons 
20  feet  at  a  time  on  a  grillage  of  poles  under  the  track,  the  whole  being  weighted 
with  stone  and  lowered  into  place  when  completed. 

The  mattresses  were  made  of  fascines  of  pine  brush  about  1  foot  in  diameter  and  20 
feet  long,  all  stoutly  tied  together  with  l^inch  rope. 

All  of  this  work  was  done  by  hired  labor,  the  brush  being  out  and  bound  in  the 
neighboring  pine  thickets  and  hauled  to  the  track.  About  3w  cords  of  brush  fascines 
were  used  in  the  460  feet  of  jetty  extension. 

STOKE  SUPPLY. 

A  contract  had  been  entered  into  with  Mr.  Ralph  Ingham  earlier  in  the  season  to 
deliver  on  board  Government  scows  at  the  Cannon  Quarry,  14  miles  up  the  river,  650 
tons  of  stone  per  week,  averaging  in  weight  2,000  pounds  to  the  piece,  at  48  cents  per 
ton.  He  commenced  to  deliver  stone  June  23, 1887,  but  shortly  afterward,  becoming 
enUrarrassed,  he  left  the  country,  and  his  bondsmen  were  compelled  to  continue  the 
contract.  They  did  not  furnish  stone,  however,  as  fast  as  called  for  by  the  specifica- 
tions, much  to  the  disadvantage  of  the  jetty  work,  and  in  November  we  commenced 
to  strip  and  open  up  a  new  quarry  by  hired  labor,  situated  half  a  mile  below  the  old 
qaarry  on  the  river. 

We  procured  from  this  source  4,320  tons,  and  left  the  quarry  in  good  shape  for 
jU[iother  season. 
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We  received  from  the  contractors  15,986  tons,  making  a  total  of  stone  nsed  20,305 
net  tons. 

Tlie  stone  was  of  very  good  quality,  and  the  pieces  averaged  2,000  poonds  in  weight, 
the  largest  blocks  weighing  over  6,000  pounds. 

The  measurement  of  the  stone  was  ascertained  by  scow  displacement.  The  scowb 
having  been  previously  carefully  measured  and  graduated,  their  draught  loaded  snd 
light  was  noted  each  trip,  and  the  cubic  displacement  multipled  by  Mi  pounds,  the 
weight  of  a  cubic  foot  of  salt  water,  for  the  tonnage. 

At  South  Beach  the  8tone  was  hoisted  from  the  d^k  of  the  scows  to  the  care  on  tbe 
wharf  by  a  small  engine  and  derrick  the  larger  pieces  being  taken  direct  with  chain 
hooks  and  tbe  smaller  ones  in  l>oxes. 

Trains  of  ten  cars,  being  loaded,  were  hauled  out  on  the  Jetty  by  the  locomotiTe 
and  dumped  on  the  Jetty  by  two  brakemen,  while  another  train  was  being  made  op 
on  the  wharf. 

The  last  stone  was  received  March  10. 

Of  the  total  stone  used,  10,520  tons  were  dumped  on  the  460  feet  extensioQ,  and 
the  balance  off  the  north  track  of  the  old  Jetty,  to  strengthen  and  proteet  it. 

As  this  work  was  prolonged  throughout  the  winter,  many  interruptions  wereooea- 
sioned  by  heavy  gales  and  rain. 

At  times  of  severe  storms  it  is  impossible  to  work  on  the  tramway,  as  the  seas  brei^ 
entirely- over  it. 

It  would  be  a  great  advantage  if  the  appropriations  were  available  to  be  used  in 
the  early  spring  and  summer. 

March  15, 1888,  the  appropriation  being  nearly  exhausted,  the  plant  and  Govera- 
ment  pronerty  were  all  stored  away  and  left  in  charge  of  a  watchman  and  the  force 
disbanded. 

In  the  latter  part  of  March,  the  force  of  the  sea  at  the  inner  end  of  the  Jetty  sod  ' 
along  the  protecting  spur  began  to  increase. 

Soon  the  low- water  line  receded  shoreward  until  it  reached  the  outer  edge  of  the 
spur  work.  This  soon  became  undermined  and  badly  damaged ;  the  seas  swept  over 
it  with  great  force  as  the  high  tides  of  spring  and  early  summer  came  on,  and  rapidly 
cut  the  sand-bank  behind  it  away. 

In  the  latter  part  of  May,  after  a  strip  over  100  feet  in  width  had  been  washed 
away,  3,000  bags  were  purchased  and  filled  with  sand,  and  placed  with  brush  as  a 
revetment  against  the  face  of  the  bank.  For  a  time  this  served  as  a  protection  to 
the  bank  and  prevented  further  washing.  The  very  high  tides  in  June,  however, 
damaged  the  bulkhead  of  bags,  and  the  sea  washed  over  tnem  and  oommenoed  to  cut 
away  the  bank  again. 

A  strip  1,000  feet  long  and  200  feet  wide  has  gone,  and  600  feet  of  the  shore  tram- 
waVt  fJi'om  the  inner  end  of  the  Jetty,  has  been  lost.  The  rails  and  all  valuable  ma- 
terials have  been  saved. 

The  sea  is  still  encroaching,  although  at  a  muoh^  slower  rate,  and  is  within  60  feet 
of  the  principal  store-house. 

The  Jetty  itself  remains  intact,  not  a  pile  having  been  displaced.    The  last  survey 

1  made  of  the  bar,  until  recently,  was  m^e  early  m  July,  1887,  and  showed  the  best 
depth  of  water  in  the  Bar  Channel  yet  found,  viz,  13  feet  at  mean  low  tide,  with 
the  channel  to  the  north  of  the  Jetty  range. 

The  condition  of  the  bar  continued  gowL  throughout  the  summer  and  autnnm  until 
November,  the  channel  Agoing  out  straight  and  generally  crossing  the  Jetty  range 
slightly  to  the  south,  at  the  outer  edge  of  the  bar :  the  least  depths  in  channel  on  the 
bar  varied  from  12  to  10  feet  at  mean  low  water.  In  November,  after  the  storms  oosa- 
menced,  sand  accumulated  on  the  bar,  and  its  channel  depth  was  reduced  from  1  to 

2  feet,  the  range  of  the  channel  going  to  the  north  of  the  line  of  Jetty. 

During  January  and  February,  1888,  the  condition  of  the  bar  was  at  its  worst.  The 
heavy  seas  of  winter  reduced  its  least  channel  depth  to  about  8  feet  early  in  Febniaiy, 
and  the  channel  was  to  the  north  of  the  Jetty  range  and  not  very  well  defined.  After 
February  it  began  to  improve,  and  the  channel  soon  showed  10  feet  at  mean  low 
water,  which  depth  it  has  maintained  until  the  present  with  some  improvement, 
as  shown  by  the  late  examination. 

The  late  examination  above  referred  to  was  made  Jane  9, 1888,  when 
the  channel  was  found  to  have  a  depth  of  11  ieet  at  low  water,  and  to 
be  straight  oat  on  a  line  a  little  to  the  north  of  bat  parallel  to  the  jetty. 

FUTURE  OPERATIONS. 

The  part  of  the  jetty  already  constracted  needs  raising  and  strength- 
ening.   An  extension  shoreward  of  600  feet  or  more  will  be  needed  to 
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dose  the  breach  in  the  jetty  tramway  recently  started  and  now  widen- 
ing at  the  shore  end  of  the  jetty. 

A  spur-dike  for  shore  protection  will  also  be  needed. 

If  the  present  project  is  carried  out,  an  extension  seaward  of  about 
1,500  feet  will  have  to  be  made. 

A  project  was  submitted  by  Capt.  Chas.  F.  Powell,  Corps  of  Engineers, 
on  April  6,  1887  (page  2467,  Annual  Report  Chief  of  Engineers,  1887), 
for  a  jetty  on  the  north  side  of  the  entrance.  This  jetty  would  close  the 
north  channel,  through  which,  at  certain  times  of  the  year,  a  large  part 
of  the  tidal  waters  pass,  and  would,  with  the  south  jetty,  tend  to  con- 
centrate the  tidal  currents  in  one  central  channel,  and  thus  insure  the 
deepest  water  practicable  over  the  bar.  No  notice  has  been  received  of 
the  approval  of  this  project,  though  Department  instructions  by  tele- 
graph of  late  date  direct  that  the  estimates  in  this  report  provide  for  a 
north  jetty. 

Snch  an  improvement  to  the  entrance  as  will  permit  foreign  grain 
ships  to  cross  out,  when  loaded,  is  most  urgently  demanded.  A  vigor- 
ous prosecution  of  the  work  of  improvement  would  not  interfere  with 
navigation  5  and  for  the  sake  of  economy  it  is  desirable  that  the  work 
should  progress  rapidly.  The  whole  amount  asked  for  could  be  profit- 
ably expended  in  one  year. 

APPROPRIATIONS. 

Act  June  14,  1880 $40,000 

Act  March  3,  1881 10,000 

Act  August  2,  1882 60,000 

Act  July  6,  1884 50,000 

Act  Augusts,  1886 : 75,000 

Total 235,000 

Money  statement. 

July  1,1887,  amount  available $42,476.84 

Amount  refunded  on  account  of  errors  in  freight  charges 20. 55 

42,497.39 
July  1,  1888,  aiconnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $41,674.98 

July  1, 1888,  outstanding  liabilities 155.50 

41,830.48 

July  1, 1888,  balance  available 666.91 

Amount  appropriated  by  act  of  August  11,  1888 150,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1889 150, 666. 91 

{Amount  (estimated)  required  for  completion  of  existing  project 317, 332. 91 
Aroonntthatcau  be  proiitablv  expended  in  fiscal  year  ending  June  30, 1890  250, 000. 00 
Submitted  in  compliance  with  requirements  of  section  Cof  river  and 
harbor  acts  of  1  66  and  1867. 

COMMERCIAL  STATISTICS. 

Yaquina  Bay  is  in  the  collection  district  of  Taquina.  Taqnina  is  the  port  of  entry. 
The  nearest  li^^ht-honse  is  at  Cape  Foulweather,  4^  miles  north  of  rae  entrance. 
Taquina  Bay  iorms,  with  the  Oregon  Pacific  Railroad,  a  competitive  line  from  the 
Willamette  Valley  to  San  Francisco.  A  coasting  steam  schooner  runs  to  and  from 
the  bay.  A  new  shipping  company  has  recently  been  incorporated,  with  the  object 
of  developing  a  trade  with  Portland  and  the  intermediate  ports  along  the  coast. 
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The  followiDg  tetams,  famished  by  Mr.  John  Priest,  collector  of  ouBtoms,  T&qaiD«| 
are  for  the  year  ending  June  30^  1888  : 

Revenue  from  castoms 125,437. 82 

Value  of  imports 132,920.57 

Number  of  vessels  cleared 61 

Their  tonnage tons..    34,872.2^ 

Number  of  vessels  entered $3 

Their  tonnage tons.-    34,964.16 

Probable  number  of  arrivals  and  departures  of  vessels  which  do  not  enter 
and  clear ". 20 

The  chief  articles  of  commerce  are  grain  and  merchandise. 
The  value  of  the  exports  for  the  year  is  not  stated. 

During  the  year,  7  vessels  having  dutiable  merchandise  on  board  entered  the  port, 
and  none  cleared. 
The  registered  tonnage  of  the  port  is : 

Incoming tons..    33,521.86 

Outgoing do...    33.164.07 


RR5. 
PRELIMINARY  EXA.MINATION  OF  TILLAMOOK   BAY  AND  BAR,  OREGON. 

United  States  Engineer  Office, 

Portland  J  Oregon^  January  29, 1887. 

Sir  :  I  have  the  honor  to  transmit  herewith  an-  extract  of  a  report  bj 
lieat.  Edward  Burr,  Corps  of  Engineers,  of  a  preliminary  examioation 
of  Tillamook  Bay  and  Bar,  Oregon,  required  by  Department  letter  for 
compliance  with  the  river  and  harbor  act  of  Angnst  5, 1886. 

Tillamo<fk  is  the  principal  place  of  the  region ;  it  is  on  a  small  sloagh 
near  the  head  of  the  bay.  and  is  the  distributing  and  receiving  point  of 
a  fertile  and  rapidly  settling  country  along  three  rivers  and  numerous 
sloughs ;  the  coast  trails  and  roads  also  converge  here. 

Cannery  and  lumber-mill  sites  on  the  lower  bay  are  reached  by  suffi- 
ciently good  channels,  for  medium  sized  coasters,  over  the  bar  aud 
above ;  but  no  wagon-roads  lead  to  these  places  from  the  interior  and 
none  are  reasonably  practicable.  Between  these  places  and  Tillamook 
is  a  shoal  in  the  bay  channel  and  a  bar  and  sunken  drift  in  the  sloaj::b, 
which  prevent  all  but  the  smallest  coasters,  and  then  at  high  tide,  from 
going  to  Tillamook.  Consequently,  the  lumber  vessels  enter  mostly  in 
ballast,  or  freight  carried  by  them  to  and  from  Tillamook  must  be  re- 
shipped.  The  best  timber  of  the  bay  region  is  judged  to  be  up  the  riv- 
ers, and  that  it  would  be  for  the  interests  of  commerce  to  render  mill- 
sites  available  near  the  better  log  supply  and  where  the  teredo  is  less 
destructive. 

I  therefore  report  that  Tillamook  Bay  is  worthy  of  improvement,  and 
that  $1,500  are  required  for  a  survey  for  preparing  plans  for  deepening 
the  channel  to  Tillamook  and  for  works  to  prevent  the  shoals  from  re- 
forming. 

Very  respectfully,  your  obedient  servant^ 

Chas.  F.  Powell, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 
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report  of  ueutbnant  edward  burr,  corps  of  bm6inbbr6. 

United  States  Enoinrbr  Office, 
Portland,  Oregon,  December  24,  1866. 

Sir  :  I  have  the  honor  to  Rabmit  the  following  report  of  an  examination  of  Tilla- 
mook Bay  and  Bar,  made  in  accordance  with  your  instmctions. 

Tillamook  Bay  is  situated  on  the  northwestern  coast  of  Oregon,  with  its  entrance  * 
abont  45  mil««  south  of  the  entrance  to  the  Columbia  River.  Tne  entrance  to  the  bay 
is  abont  2,000  feet  wide,  and  lies  between  a  hiffh  rocky  point  on  the  north  and  a  low 
sand  point  on  the  south.  This  sand  point  makes  to  the  north  from  Cape  Mears  and 
separates  Tillamook  Bay  for  a  greater  part  of  its  leufi^th  from  the  ocean.  It  is  of*  low 
sand-hills  covered  with  brush  excepting  abont  a  mile  of  its  northern  end,  and  this 
part  is  a  low  sand-spit. 

The  bar  lies  to  the  seaward  of  this  entrance,  is  of  the  sand  formation  nsnal  on  this 
coast,  and  without  reefs.  There  is  one  small  reef  just  within  the  entrance.  The* 
channel  is  straight  and  varies  but  little  in  position,  having  moved  but  slightly  since 
the  Coast  Survey  examination  of  1867.  It  has  probably  a  depth  at  mean  higli  water 
of  16  or  18  feet,  a  depth  ample  for  present  needs.  The  bay  is  frequented  by  small 
coasters  drawing  from  7  to  10  feet  and  oy  Inmber  vessels  drawing  12  and  13  feet.  There 
seems  to  be  no  complaint  abont  the  bar  channel,  excepting  with  regjard  to  the  Fair- 
way buoy.  The  bay  has  a  length  of  about  6  miles  and  a  greatest  width  of  nearly  8^ 
miles.  The  general  depth  of  water  is  small  and  there  are  many  flats  bare  at  low  water. 
Several  channels  extend  to  the  head  of  the  bay,  bat  they  are  somewhat  tortuous  and 
have  only  a  small  depth  of  water.  The  flats  and  channels  have  both  changed  slightly 
in  position  since  the  Coast  Survey  examination  of  1867,  the  only  survey  known  to 
have  been  made  of  the  bay  and  its  entrance.  In  the  lower  part  of  the  bay  the  bottom 
is  of  hard  sand  bat  in  the  upper  bay  it  is  of  mud  and  the  flats  are  covered  with  eel- 
grass.    The  changes  in  the  latter  are  said  to  be  less  than  in  the  former. 

The  three  principal  tributaries,  the  Wilson,  Trask,  and  Tillamook  rivers,  enter  the 
bay  at  its  head  through  a  number  of  sloughs,  producing  conflicting  currents  with 
consequent  flats  and  small,  shallow  channels. 

Tillamook,  the  county  seat  and  the  principal  distributing  point  for  that  section  of 
the  coast,  is  situated  on  a  small  slough  between  the  Trask'and  Wilson  rivers,  and  is 
Si  miles  m>m  the  head  of  the  bay.  This  slough,  known  as  Hoqnarton  Slough,  is  very 
crooked  and  has  a  width  of  about  50  feet  at  Tillamook.  This  width  increases  towards 
the  bay  from  additions  from  the  Wilson  and  Trask  rivers.  Vessels  drawing  7  feet 
aacend  to  the  town  by  taking  advantage  of  the  tide.  The  obstructions  are  a  bar, 
called  Dry  Stocking  Bar,  across  the  mouth  of  the  slough,  and  some  sunken  drift  on 
the  bottom  of  the  slough  a  short  distance  below  Tillamook.  At  mean  loir  water  there 
are  only  about  18  inches  of  water  over  the  former,  and  only  abont  3  feet  over  the  latter. 
The  town  people  desire  an  increased  depth  of  water  at  these  places  so  as  to  allow 
vessels  a  readier  access  to  the  town.  It  is  also  desired  to  have  the  channels  in  the 
bay  marked  either  by  buoys  or  by  pile-beacons,  preferably  the  latter.  The  teredo  is 
very  destructive  in  the  t>ay. 

There  are  four  settlements  on  the  bay,  each  havinga  post-office.  Mails  are  brought 
three  times  a  week  by  the  wagon  road  from  North  Tamhill,  and  once  a  week  by  the 
trail  from  Astoria.  AH  freights  are  carried  in  or  out  by  coasters,  and  these  vessels 
have  no  trouble  in  visiting  the  bay  except  during  stormy  winter  weather.  The  prin- 
cipal industry  is  the  salmon  fishing.  The  fall  run  of  salmon  is  very  plentiful.  There 
are  two  canneries  on  the  bay,  and  the  pack  for  the  season  of  1886  was  between  30,000 
and  35,000  cases. 

There  are  large  quantities  of  spruce,  fir,  and  cedar  timber  on  the  streams  tributary 
to  the  bay,  and  the  winter  freshets  on  these  streams  fit  them  for  the  driving  of  logs. 
Two  saw-mills  are  in  operation,  one  of  them  cutting  Inmber  for  the  San  Francisco 
market.  This  export  of  lumber  was  begun  in  the  summer  of  1886  and  consisted  of 
four  cargoes,  aggregating  about  1,000,000  feet.  It  is  reported  that  San  Francisco 
parties  will  erect  a  large  mill  next  spring  to  utilize  the  spruce  timber  for  box  pur- 
poses. 

The  canneries  and  mills  are  all  located  near  the  lower  end  of  the  bay,  and  are  easy 
of  access.  There  is  a*  considerable  quantity  of  agricultural  lands  tributary  to  the 
bay  and  us'sd  principally  for  stock-raising  and  dairy  farming.  Dairy  products  are 
shipped  to  Astoria,  and  cattle  are  driven  by  the  beach  and  the  trail  to  the  same  point. 

The  entrance  to  the  bay  requires  no  attention.  All  of  the  principal  shipping  inter- 
ests on  the  bay  are  located  near  its  entrance,  and  the  channel  allows  them  to  be  easily 
reached.    The  town  of  Tillamook  can  be  reached  by  small  coasters  on  their  occasional 

visits  without  much  trouble  by  taking  advantage  of  the  tide. 

•  •  •»•  •  • 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
To  Capt.  C.  F.  Powell,  First  Lieutenant  of  Engineers, 

Corps  of  Engineers. 
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survey  of  tillamook  bay  and  bar,  obeoon. 

United  States  Engineer  Qffiob, 

Portlandy  Oregon^  February  8, 1888. 

Sir  :  The  following  report  of  the  resalts  of  a  survey  of  Tillamook 
Bay,  Oregon,  are  sabmitted,  with  a  plan  and  an  estimate  of  cost  of  im- 
provement, and  maps  of  the  sarvey  in  three  sheets. 

Guided  by  the  results  of  the  preliminary  examination,  the  survey  was 
limited  to  the  interior  waters  of  the  bay,  and  more  particularly  to  the 
upper  part  of  the  bay  and  to  the  slough  on  which  Tillamook  City,  the 
principal  settlement  and  county  seat,  is  situated ;  a  reduction  of  one- 
Xhird  from  the  estimated  cost  of  the  survey  caused  a  curtailing  of  the 
intended  work  and  some  delay  in  preparing  the  drawings.  The  report 
of  the  examination  was  submitted  January  20,  1887 ;  attention  is  in- 
vited to  it  in  connection  with  this  survey  rei>ort. 

As  may  be  seen  from  the  map  herewith,  scale  1 :  10,000,  the  bay  is  in- 
closed on  the  north  and  south  by  steep  bluff's,  on  the  east  by  vast  tide 
lands  cut  by  numerous  water- passages,  and  on  the  west  b.v  a  low  sand 
cape.  The  entrance,  some  2,000  feet  wide,  with  central  depths  of  30 
feet,  is  between  a  bluff  on  the  north  and  the  north  end  of  the  sand  cape; 
the  bar  channel  is  less  shifting  than  the  natural  channels  at  Oregon 
entrances  to  the  south ;  its  controlling  depths  varies  at  times  from  10 
to  15  feet;  depths  named  are  ones  below  mean  lower  low  waters.  The 
mean  rise  of  tide  above  this  plane  is  about  7  feet. 

The  area  of  the  bay  is  about  3  miles  by  6 ;  surrounded  by  high  wooded 
hills,  it  appears  at  high  tide  like  a  safe  and  capacious  harbor.  At  low 
tide  it  is  a  vast  sand  and  mud  flat  cut  by  three  distinct  channels.  The 
north  channel  lies  close  under  the  north  shore;  it  has  good  depth  past 
the  canneries  at  Garibaldi  and  Hobsonville  and  at  Smith's  saw  mill; 
beyond,  the  channel  runs  out.  East  of  Garibaldi,  a  narrow  but  fairlj 
deep  cutofi^  joins  the  north  and  main  channels.  The  south  ^^bannel  has 
the  deepest  water  at  and  near  its  junctiou  with  the  main  channel,  bat 
becomes  narrow  and  shoal  at  its  upper  part,  where  it  follows  the  south 
tthore  of  the  bay  and  again  joins  the  mam  channel.  The  south  channel 
is  but  little  used,  there  being  no  settlements  on  that  side  of  the  bay. 
The  main  or  middle  channel  extends  the  entire  length  of  the  bay,  and 
connects  the  entrance  with  Tillamook  River,  which  comes  in  at  the 
southeastern  part  of  the  bay. 

Tillamook  Uiver  has  a  good  channel  for  coasters  some- distance  op. 
Wilson  River,  a  smaller  stream,  flows  intx)  the  bay  near  aud  north  of 
the  mouth  of  the  Tillamook.  Hoquarton  Slough,  which  is  very  tortuous 
aud  somewhat  obstructed,  and  on  which  the  town  of  Tillamook  is  situ- 
ated, lies  between  the  two  rivers  aud  connects  with  Tillamook  River 
near  the  mouth  of  the  latter.  Trask  River,  between  the  slough  and 
Tillamook  River,  has  two  meandering  outlets,  one  to  each.  A  second 
map  herewith,  scale  1 :  4800,  shows  these  tributary  waters.  The  rivers 
are  mountain  streams  in  the  upper  part  of  their  course  and  tidal  sloughs 
in  the  lower  portion.  The  best  country,  grazing  and  farming,  of  the 
region  is  up  these  rivers  and  around  the  head  of  the  bay;  higher  up  the 
rivers  are  timber  lands. 

Tillamook  River  is  by  far  the  best  stream  for  navigation,  but  its  banks 
are. low  and  overflowed  for  miles,  affording  at  no  place  on  its  navigjible 
part,  it  i«  judged,  a  suitable  landing  nor  a  convenient  and  accessible 
point  for  the  trade  of  the  settled  country ;  neither  is  such  a  point  found 
along  the  north  or  south  channels  of  the  bay  on  account  of  the  litde 
-oom  at  the  foot  of  the  steep  bluffs  there  and  the  absence  of  ordinarily 
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practicable  land  routes  to  the  settled  coantry ;  besides,  the  teredo  is 
very  destructive  on  the  lower  bay.  Tillamook  has  a  good  location,  and 
it  appears  about  the  only  good  location,  for  the  trade  of  the  region. 
The  main  bay  channel,  one  leading  id  Hoquaiton  Slough,  has  a  con- 
trolling lower-water  depth  of  3  feet  and  wide  shoals  of  only  5  feet 
depth ;  Dry  Stocking  Bar,  at  the  mouth  of  the  slough,  carries  1  foot. 
The  depths  up  the  slough  to  Tillamook,  about  3  jniles,  are  as  good  as  in 
the  bay  channel ;  the  main  obstacles  to  navigation  of  the  slough  to  the 
town,  besides  its  sharp  bends,  are  snags  and  sunken  drift 

People  interested  in  navigation  to  Tillamook  want  the  snags  and  drift 
removed,  the  Dry  Stocking  Bar  channel  deepened  and  the  bay  chan- 
nel marked  by  beacons.  The  project  of  improvement  recommended  is 
based  on  these  objects.  The  mean  rise  of  tide  above  the  plane  of  refer- 
ence at  Tillamook  is  6.6  feet,  so  that  deepening  Dry  Stocking  Bar  to  3 
feet  would  permit  vessels  of  9  feet  draught  to  go  to  Tillamook  on  mean 
high  tide.  To  give  a  deeper  channel  would  require  dredging  in  the 
slough  at  the  points  or  for  cut-offs,  and  considerable  dredging  in  the 
bay  channel,  for  which  there  is  no  plant  on  or  near  the  bay,  and  the 
cost  of  which  work  is  hardly  warranted  by  present  commerce. 

Dry  Stocking  Bar  is  composed  of  mud,  sand,  and  coarse  gravel ;  the 
material  is  solt  and  partly  loose ;  and  it  is  expected  to  scour  out  and 
hold  a  channel  by  closing  with  a  dam  two  small  outlets  on  the  line  A 
B,  as  shown  on  the  map  of  the  bar  herewith, scale  1:2400.  This  will  de- 
crease the  width  of  the  slough  at  the  foot  of  the  bar  to  that  which  nat- 
urally gives  a  good  depth,  and  force  the  flood  and  ebb  along  the  same 
channel- way  over  all  the  bar.  The  bank  on  Ihe  opposite  or  left  side  of 
the  channel  will  have  to  be  revetted,  from  04  to  OT.  A  grading  of  the 
bank  and  its  covering  with  a  foot  thickness  of  stone  is  proposed.  It 
is  further  intended  to  increase  the  volume  of  flow  over  the  bar  by  re- 
moving a  drift  jam  from  the  Hoquarton  mouth  of  the  Trask  River,  and 
building  a  dam  across  the  Tillamook  outlet  of  the  Trask.     » 

There  are  no  stone  quarries  opened  on  the  bay,  but  there  is  some  stone 
scattered  along  the  foot  of  the  blufi's ;  other  available  materials  for  the 
dams  are  brush  and  suitable  clay,  which  underlies  the  surface  soil  of  the 
tide  lands.  The  clay  is  the  cheapest  and  the  brush  next  in  cost ;  there- 
fore the  construction  is  planned  as  shown  by  the  drawings  on  the  map 
of  the  bar. 

The  estimate  of  cost  is  for  the — 

Dam  AB: 

2,025  cnbio  yards  clay,  at35  cents $708.75 

766  cubic  yards  brush,  at  63  cents 482.58 

89  cubic  yards  stone,  at  $2.50 222.50 

Seeding  dam 5.00 

Trask  River  Dam : 

1,222  cubic  yards  clay,  at  35  cents 427.70 

782  cubic  yards  brush,  at  03  cents 492.66 

74  cubic  yards  stone,  at  $2.50 185.00 

Seeding  dam 3.00 

Tools  and  lumber  for  both  dams 100.00 

Drift,  removal,  Trask  River 600.00 

Snagging,  Hoq^uarton  Slough 400.00 

Eight  single-ptle  beacons,  main  channel  of  bay 200.00 

Contractor's  profit,  20  per  cent 865.00 

Engineering  and  inspection 500.00 

Total 6,192.19 

Annual  maintenance 150.00 
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COMMKRCIAL  STATISTICS. 

The  Bbipments  from  Tillamook  are  beef,  wool,  dairy  products  and  farm  tmek  W 
the  canneries  and  saw-mill.  The  steam-schooner  Boaa  Olsen^  50  tons  burden,  aver- 
ages about  twenty  trips  annually  from  the  Columbia  River  to  Tillamook ;  the  freight 
charge  is  $8  per  ton.  The  steamer  Garfield,  20  tons,  and  5.5  feet  draught,  generallj 
makes  daily  round  trips  between  Garibaldi  and  Tillamook.  The  steam-launch  Daphie 
drawing  a  little  over  3  feet,  plies  between  Tillamook  and  points  on  the  bay. 

The  coasting  steamer  Tillamooky  built  for  the  trade  about  a  year  and  a  half  ago, 
carries  lumber  from  the  mill  on  the  lower  bay  to  San  Francisco.  Her  capacity  is 
300,000  feet;  she  makes  a  round  trip  about  once  a  month,  bringing  back  mill  and 
logging  supplies. 

The  steamer  Field,  60  tons  burden,  makes  about  forty  trips  per  year  between  Astoria 
and  Hobsonville,  taking  in  cannery  supplies  and  cariying  out  salmon.  Other  crafts 
occasionally  carry  out  salmon  during  the  season ;  the  shipments  last  season  fivm 
Hobsonville  were  16,000  oases,  and  from  Garibaldi  10,000  cases,  valued  at  about  t^ 
per  case.  The  freight  charge  to  the  lower  bay  points  is  |6  per  ton,  being  |2  less  than 
to  Tillamook,  only  from  12  to  15  miles  further.  A  deeper  channel  to  Tillamook  would 
reduce  the  extra  charge  of  |2. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Oeptain  of  Engineen. 

The  Chief  of  Enoineebs,  U.  S.  A. 
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IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  RIVER,  OREGON  AND- 
WASHINGTON  TERRITORY;  CONSTRUCTION  OP  CASCADES  CANAL,  CO- 
LUMBIA RIVER;  IMPROVEMENT  OF  THE  CHEHALIS  RIVER,  WASHING- 
TON TERRITORY;  IMPROVEMENT  OF  THE  SKAGIT,  STEILAQUAMISH, 
NOOTSACK,  SNOHOMISH,  AND  SNOQUALMIE  RIVERS,  WASHINGTON  TER- 
RITORY;  WATER-GAUGES  ON  COLUMBIA.  RIVER. 


REPORT  OF  MAJOR  THOMAS  H,  HANDBURY,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1888,  WITH: 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Mouth  of  the  Colambia  River,  Oregon 

and  Washington  Territory. 

2.  Construction  of  canal  at  the  Cascades, 

Colambia  River,  Oregon. 
X  ChehalJs River,  Wlishington  Territory. 


4.  Skagit,  Steilaquamish,  Nootsack,  Sno- 

homish,   and     Snoqualmie     rivers, 
Washington  Territory. 

5.  Ganging  watersof  the  Columbia  River,. 

Oregon. 


EXAMINATIONS. 
6.  Wood  River,  Oregon.  |  7.  Link  River,  Oregon. 


United  States  Engineer  Office, 

Portland  J  Oregon  j  July  9, 1888. 
Sir  :  I  have  the  honor  to  submit  herewith  annual  reports  for  the  fis- 
cal year  ending  June  30, 1888,  upon  the  works  of  river  improvements 
now  in  my  charge. 

These  works  were  in  charge  of  Capt.  Charles  F.  Powell,  Corps  of  En- 
gineers, U.  S.  Army,  from  the  beginning  of  the  year  to  April,  1888. 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 
Major,  Corps  of  Engineers. 
Toe  Chief  op  Engineers,  U.  S.  A. 


SS  I. 


improvement  of  the  MOUTH  OF   THE  COLUMBIA  RIVER,  OREGON  AND 
WASHINGTON  TERRITORY. 

The  project  under  which  this  work  is  being  carried  on  was  adopted 
in  1884.  it  contemplates  providing  a  channel  across  the  Columbia  River 
Bar,  having  a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  effected 
by  concentrating  the  water  flowing  over  the  bar  and  increasing  the  re- 

2155 


Digitized  by 


Google 


2156  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY.      | 

sultant  currents  to  such  a  degree  as  to  procure  the  desired  depth.    Any 
work  for  accomplishing  this  end  must  be  more  or  less  tentative  in  its 
character.    The  work  which  is  now  in  progress  is  the  building  of  a  low- 
tide  jetty  starting  Irom  Fort  Stevens,  on  the  South  Cape,  and  extending 
in  a  westerly  direction,  with  a  slight  curve  to  the  south,  out  across 
Clatsop  Spit,  for  a  distance  of  4J  miles,  more  or  less,  as  circumstaoces  '. 
may  require,  to  a  point  about  3  miles  south  of  Cape  Hancock  (Disap-  I 
pointment).    This  jetty  is  constructed  of  stone,  resting  upon  a  mattress  | 
foundation  about  40  feet  wide  and  from  2^  to  5  feet  thick.    The  stone  1 
extends  to  the  level  of-  mean  lower  low  water.    The  materials  thus  fiff  1 
have  been  placed  in  position  from  a  jetty  tramway  supported  upon  pUes  > 
driven  along  the  line  of  the  jetty,  and  about  24  feet  above  the  level  of 
low  tide.    This  tramway  is  a  double  track,  3-foot  gauge  railroad,  the 
tracks  being  13  feet  between  centers.    Tbe  materials  are  landed  at  the 
wharf  and  transported  to  place  over  these  tracks,  which  are  built  in 
advance  of  the  main  work. 

The  first  appropriation  for  work  under  this  project  waB  made  in  the 
river  and  harbor  act  approved  July  6,  1884.  There  has  been  appropri- 
ated up  to  June  30, 1888,  $287,500.  The  amount  expended  to  that  data, 
including  outstanding  liabilities,  is  $247,331.75,  leaving  an  available 
balance  on  hand  of  $40,246.25. 

The  jetty  proper  is  now  under  construction  for  a  little  more  than  one- 
half  mile.  Over  much  of  this  distance  only  a  thin  layer  of  stone  has  yet 
been  placed.  This  work  is  not  yet  sufficiently  advanced  to  show  any 
appreciable  eflFect  upon  the  channel  over  the  bar. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  dated  Headquarters 
of  the  Army,  Adjutant  General's  Office,  Washington,  D.  C,  March  14, 
1888, 1  relieved  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  of  the 
charge  of  this  work  April  20, 1888. 

During  the  fiscal  year  the  jetty  tramway  was  extended  to  Station 
66  +  40,  which  is  an  addition  of  2,500  feet  since  last  Annual  Report. 
The  mattress  work  was  pushed  to  Station  54  +  72,  an  addition  of  1,400 
feet.  Station  25  +  80  is  regarded  as  the  root  or  commencement  of  the 
jetty  proper.  Twenty  thousand  three  hundred  and  fifteen  tons  of  stone 
have  been  used  during  the  year.  Of  this  amount  but  3,944  tons  were 
furnished  by  the  Oregon  Paving  and  Contract  Company  at  63J  cents 
per  ton,  delivered  at  Fort  Stevens  Wharf,  on  barges  furnished  by  the 
Government,  under  their  contract  of  June  2, 1887 ;  6,004  tons  were  pur- 
chased in  open  market  at  80  cents  per  ton,  and  0,468  tons  at  70  cents 
per  ton.  Under  date  of  June  2, 1887,  the  Oregon  Paving  and  Contract 
Company  contracted  to  deliver  1,200  piles  at  8  cents  i)er  linear  foot;  of 
this  number  they  have  delivered  but  481 ;  41,714  linear  feet  have  been 
purchased  in  open  market,  on  10  days^  notice  for  bids,  at  10  cents  per 
foot,  and  4,706  feet  at  8  cents  per  foot.  The  other  lumber  and  material 
necessary  for  tlm  construction  of  the  jetty  tramway  and  accessory 
works  have  been  purchased  generally  by  public  notice  of  ten  days  and 
sealed  proposals,  and  sometimes  by  purchase  in  open  market,  as  was 
found  most  economical  and  advantageous  to  the  Grovernment.  A  few 
cords  of  fascines  and  poles  used  in  the  mattress  work  were  purchased 
under  public  notice  of  ten  days.  The  greater  portion  of  this  class  of 
materia],  however,  was  obtained  from  the  reservation  by  hired  labor. 

The  plant  has  been  increased  by  the  addition  of  one  light  locomotive, 
suitable  to  the  gauge  of  the  road,  which  was  purchased  at  a  cost  of 
$3,6.30,  delivered  at  Astoria ;  three  rock  dump-cars  and  two  8-wheeled 
flat  cars  were  made  on  the  works ;  also  by  a  pile-driver  tender-car  which 
was  designed  and  constructed  at  th6  works  by  hired  labor.    The  pur- 
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pose  of  this  car  is  to  carry  one  day's  supply  of  piles,  capping,  stringers, 
and  other  material  for  the  pile-driver,  which  is  habitaaJly  at  work  at 
the  extreme  end  of  the  jetty  tramway.  It  extends  over  the  two  tracks 
and  runs  on  six  trucks.  The  iron- work  for  these  cars  was  purchased 
in  open  market. 

The  facilities  for  receiving  and  handling  material  have  been  consid- 
erably increased,  and  some  preparation  has  been  made  looking  to  in- 
creased appropriations,  which  will  enable  this  work  to  be  pushed  for- 
ward vigorously. 

The  principal  parts  of  the  plant  which  have  thus  far  been  provided 
are  two  13-ton  locomotives,  one  specially  designed  pile-driver,  with  its 
tender-car,  eighteen  rock  dump-cars,  two  flat  cars,  and  four  model 
barges  capable  of  carrying  about  280  tons  of  stone  each. 

The  work  is  now  in  fair  shape  to  be  pushed  forward  rapidly  as  soon 
as  funds  in  sufficiently  large  amounts  are  made  available  for  the  pur- 
pose. The  stone  which  is  now  being  used  for  the  construction  of  tbe 
jetty  is  of  good  quality  for  the  purpose,  hard  basaltic  rock,  and  can  be 
obtained  in  any  desirable  quantity  on  the  Oolumbia  Eiver  a  few  miles 
above  the  mouth  of  the  Willamette.  There  is  a  reasonable  prospect 
that  a  stone  which  will  answer  may  be  found  nearer  the  works  on  the 
lower  Oolumbia.  The  distance  it  is  to  be  transported  would  be  less  than 
at  present  and,  all  other  things  being  equal,  it  should  be  delivered  at  a 
less  cost.  The  price  now  paid,  70  cents  per  short  ton,  on  barges  furnished 
by  the  Government  at  Fort  Stevens,  is  considered  reasonable,  and  it  is 
doubtful  whether  as  satisfactory  stone  can  be  furnished  at  less  cost. 

Investigations  had  been  made,  previous  to  my  taking  charge  of  this 
work,  to  ascertain  the  practicability  of  delivering  stone  on  the  work  by 
rail.  No  suitable  stone  was  found  within  a  reasonable  distance,  over 
which  it  would  be  practicable  to  construct  and  operate  a  railroad,  on 
which  it  could  be  delivered  at  a  cost  as  low  as  the  present  water  delivery 
from  the  middle  Oolumbia. 

With  funds  that  may  become  available  for  operations  during  the  pres- 
ent fiscal  year,  it  is  proposed  to  continue  the  construction  of  the  jetty 
by  means  of  the  jetty  tramway  fh)m  which  the  rock  is  now  dumped  into 
place ;  and  also  by  tugs  and  barges  suitably  constructed  for  the  purpose, 
to  deposit  a  large  proportion  of  the  rock  from  these  barges  directly  in 
place  along  the  line  of  the  jetty. 

An  early  completion  of  this  work  is  exceedingly  desirable ;  first,  because 
of  the  necessity  for  giving  relief  to  the  commerce,  which  is  large  and  im- 
portant, that  passes  out  and  in  over  the  bar;  and  second,  to  avoid  the 
increased  cost  that  must  result  from  a  deterioration  and  renewal  of  the 
plant,  which  is  necessarily  large  and  expensive.  The  jetty  tramway 
fr<»m  which  the  rock  is  delivered  extends  out  on  the  proposed  spit  and 
is  severely  tried  by  every  storm  that  visits  this  locality.  It  is  very  liable 
to  be  injured  and  parts  of  it  washed  away.  To  drive  new  piles  into  the 
sand  through  the  rocks  of  the  jetty  and  reconstruct  it  would  be  difficult 
and  expensive. 

Where  so  large  an  amount  of  money  is  invested  as  must  eventually 
be  in  this  project,  and  where  so  many  interests  are  concerned,  a  sound 
business  policy  would  dictate  that  the  work  should  be  pushed  as  rapidly 
as  money  could  be  profitably  expended  upon  it. 

ESTIMATB  FOB  THB  FISCAL  YEAR  ENDINa  JUNE  30,  1890. 

It  is  estimated  that  $1,000,000  could  be  profitably  expended  upon  this 
work  in  the  fiscal  year  ending  June  30, 1890. 
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APPROPRIATIONS. 


July  5.  1884,  for  commenoiDX  Jetty  on  plan  of  migority  of  Boud  of  Engineen 
of  1882 


#109,000 


Augusts,  1886 187,600 

Total 287.500 


Money  statement. 

July  1,  18fe7,  amount  available $153,959.31 

From  sale  of  powder  to  appropriation  improying  Cheballs  River,  Wash.  7t«.  00 

154.037.31 
July  1,  18^,  amount  expended  during  fiscal  year,  exclusive 

ofliabilitieH  outstanding  July  1, 1887 fl02,791.06 

July  1,  1888,  outstanding  liabilities 11,000.00 

113,79L06 

July  1,  1888,  balance  available 40,346.26 

Amount  appropriated  by  act  of  August  11, 1888 500,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 540,246.25 

-■ 

<^  Amount  (estimated)  required  for  completion  of  existing  project 2,922,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 

1890 :. 1,000.000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  following  statistics,  bearing  upon  the  improvement  of  the  mouth  of  the  Colum- 
bia River,  were  collected  from  the  sources  indicated,  and  are  the  most  reliable  that 
•can  be  obtained : 

FROM  COLLECTOR  OF  CUSTOMS,  PORTLAND,  0RK60K. 

JirivaU  and  clearances  ofveeeeU  and  commerce  at  Portlatul,  Oregon^  during  the  gear  end- 
ing June  30,  1688. 


Foreicn  poets. 

»Pii^ 

k.1 

Coastwise. 

AmerioMi. 

Foreign. 

J.V«Bt. 

No.  of 

vessels. 

Tens. 

No.  of 

Vessels. 

Tons. 

No.  of 
vessels. 

Tons. 

IToiof 
vessels. 

Ikas. 

Arrived  hi  1887-'88 

Clw^red  in  1887-'88 

126 
182 

172,626 
188,775 

21 

3,214 
21.824 

82 
87 

73 

80,462 
U«,»77 

98^826 

162 
2S6 

73 

^.^ 

Arrived  from  foreign  porta 
viA  domestic  ports 

Ml  831 

COMICRBCB. 

July  1«  1887,  to  Jane  30. 1888 1 

Exports $i,<ld»n&M 

Imports m,9a.9l 

DatiesooUected ^ .^ 660^82L1I 
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FROM  COLLECTOR  OF  CUSTOMS,  ASTORIA,  OREGON. 

Anival9  and  oUarance$  ofve—tU  and  oommeroe  at  Astoria,  Oregon,  during  the  year  ending 

June*30,  1888. 


Foreign  ports. 

CoMtwiBO. 

American.       j         Foreign. 

iOuu. 

No.  of 
veMelt. 

Tons. 

No.  of 

vessels. 

T»"-|,Si^. 

Tons. 

No.  of 
vessels. 

Tons. 

Arrived  in  1887-'88 

Clewed  in  1887-'88 

Cle«red  via  A«tori»  from 
Portland 

220 

223 

812,444 
311,421 

5 
0 

1 

3 

4.916'            27 
8.808  >           66 

1,080  i           54 

2.853             60 

24,117 
5?,  645 

75,057 

80,155 

32 
66 

55 

63 

20,032 

62.543 
76, 147 

Arrived  frozu  foreign  ports 
Tia  domettio  ports. ...... 

88,0f>8 

1,1887,  to  Jane  30, 1888: 


Imports 

Dvties  collected  . 


COMMERCE. 


$1,183,231.00 
112.445.00 
37,773.84 


FROM  REPORT  OF  PORTLAND  BOARD  OF  TRADE,   SEPTEMBER  12,  1^87. 

Summary  of  busineee  of  the  year  ending  July  31,  1887. 


Registered  tonnage,  ootward  bonnd, 

tons 406,018 

Registered  tonnage,    inward  boand, 

tons 404,620 

Deep.sea  tonnage,  ontward  bonnd, 

tons 120,847 

Deep^aea    tonnage,  inward  lK>nnd, 

tons 127.151 

Floor  exports .barrels..         521,681 


Wheat  exports oentsls..  3,754,188 

Salmon  exports ^--cases..  53l,8i0 

Wool  exports pounds. .  11. 560, 233 

Domestic  exporU $0. 507, 183 

Foreign  exports 6.106,722 

Total  foreign  and  domestic  ex- 
portt $15,708,005 


Begietered  tonnage  over  Columbia  Biver  Bar  from  August  I,  1886,  to  July  31,  1887. 

OUTWARD. 


Sailing  vessels. 

Stem. 

Coasters. 

Total. 

Month. 

American. 

British. 

German. 

American., 

British. 

American. 

No. 

Tons. 

No. 

Torn. 

Na 

Tons. 

No. 

Tons. 

No. 

Tons. 

Na 

Tons. 

No. 

Tons. 

1886. 
August 

6 
0 
17 
10 
18 

18 
3 

5.857 

8,247 

18.044 

20,275 

20,625 

14,818 
6,600 
8,178 
8,104 
8.341 
2.006 
2.732 

11 
12 
7 
10 
10 

8 
8 
11 
10 
11 
10 
14 

24,251 
23.068 
15.721 
18,233 
22,787 

18.764 
16,070 
21,208 
21.771 
23,661 
22.1)4 
22,841 

0 
8 
6 
6 

4 

6 
2 
0 
8 
7 
5 
8 

t,W6 

1,250 
8,801 
2,772 
1.328 

2,038 
027 
2,081 
1,063 
2,435 
1,080 
2,227 

26 
24 
81 
38 
84 

20 
15 
26 
28 
22 
18 
21 

89,008 
88.460 
80,035 

October 

1 
2 
2 

8 

1,460 
1,047 
2,658 

8,206 
"9 

... 

November.. 

1 

tol 

44,078 

47,308 

1887. 
January  .... 
February... 
March 

88,121 

23.515 

82,447 

April 

80,038 

fiiy. 

80,427 
26,383 

jSe.;:.;.:: 

1 

1 

203 
203 

July 



28^003 

Total. 

7  1    0.280 

HI   110.716 

1 

861 

122 

251.468 

2 

406 

68 

26,107 

806 

406,018 
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BegUterecL  tonnage  over  Columhia  IHver  Bar  from  Augttst  I,  1886,  f^c.—Con^nod. 

INWARD. 


Moi.th. 

Sailinir  TMsels. 

Steam. 

Coasters. 

American. 

Britiah. 

Gorman. 

American. 

British. 

American. 

Xviw. 

No. 

Tons. 

Na 

Tons. 

No. 

Tons. 

Na 

Tons. 

No. 

Tons. 

Na 

Twis. 

Na|  Tons. 

1886. 
Angost 

2 

1 

2,311 
1,185 

10 
16 
15 
11 
14 

6 
5 
18 
5 
1 

10,500 
16, 178 
16.446 
13,003 
17,488 

6.406 
6,078 
18.118 
5.040 
1,400 

13 
11 
11 
11 
0 

10 
0 
10 
10 
11 
11 
14 

27,580 
21. 137 
20,065 
20,582 
18,889 

31,0^6 
15,726 
20,727 
20.372 
24,106 
21,604 
23.110 

8 
8 
6 
5 
6 

8 
6 
5 

4 
5 
5 

4 

^867 
1,053 

i;038 
1,8OT 

1,519 
2,026 
1,679 
1,610 
1,606 
2,506 
1,906 

88 

31 
33 
20 

43,887 

»^m 

Ootober 

1 

851 

39,565 

NoTdmlMr . . 

2 

1 

1 

2,655 
1,551 

1,655 

88.171 

D606iiib6r... 

80  j    80,785 

1887. 
JMiiAry.... 
Febiwy... 

( 

20     ao.SM 

20 

85 

10 
17 
17 
23 

24.725 

MMob  ...... 

2 

2,532 

^oS 

Anril 

•  •.-  • 

2^881 

m5^........ 

27,112 
24!  485 

Jane 

"i 

""624 

1 
2 

206 

406 

July 

2 

1,177 

27. 3U 

"' 

Total. 

9 

11,889 

103 

118,837 

8 

1,475 

180 

258.004 

8 

600 

60 

tt,065 

307 

4H» 

CompMrMiive  $iatement  of  principal  exporU  past  six  9ea$on$, 
WHEAT. 


Foreign. 

Donestio. 

Totals. 

Centals. 

Value. 

Centals. 

Yalae. 

Centals. 

Tal«e. 

1882 

8,704,093 
1,761,754 
2,276,809 
8,147,903 
8,071,756 
8,042,816 

$3,065,518 
3.018.458 
8.32,253 
8.720,878 
4,079,841 
8,880.499 

487.800 
862,708 
311,041 
5J1,884 
1,848.740 
711,872 

$711,000 
660*838 

477,  we 

508,888 

1,662,805 

086^936 

4,142,819 
8.124,468 
2,588.750 
8.669,736 
5,321,406 
8, 754,*  188 

$6L6f7.419 

1888 

8,4OT:iS 

1884...  

4,U0L8« 

1883 

isSSo 

1886 

6,682.dl6 

1887 

4^8%S 

PLOUB. 


Seasons  ending  Jnly  81- 

Barrels. 

Value. 

Banels. 

Value. 

Totals. 

BantJs. 

VafaM. 

1883 

526.008 
853.829 
834,584 
188,208 
353,860 
388,773 

$2,410,180 
1,684,919 
1,566.684 
796,839 
1,323,877 
1.412,208 

05,096 
130,471 
218,846 
182,816 
187,736 
187,008 

$443,612 
708,854 
945,857 
656.485 
689.708 
548,447 

629.991 
638,300 
553,380 
380,628 
541.632 
521,681 

$2,86r7tt 

1883 

2,389,771 

1884 

2, 502;  141 

1885 

1. 453.(31 

1886 

£013LS85 

1887 

iWK^Sk 

SALMON. 


ending  Jnly  81— 


Cases. 


1882 1  808,834 

1883 867,888 

1884 281,060 

1885 206,285 

1886 166,697 

1887 169,707 


Value. 


$1,557,164 

1, 040, 901 

1,852,408 

1,228,441 

725,408 

816,707 


Oases. 


102,001 
280,044 
267,084 
863,688 

410,800 
872,112 


Totals. 


Value. 


$881,767 
1,460,181 
1,808,630 
1,494,815 
1,705,994 
1.925,590 


Onyea. 


501.826 
648,332 
548,144 
660,188 
577.497 
531,819 


ValM. 


•8,8n,fBt 
8,401,173 
t,6tt.m 
2.787.786 

s.  an.  408 
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Comparative  statement  ofdeep-eea  tonnage  past  five  eeasone, 
INWARD. 


1882-'88. 

1883-'84. 

1884 -*85. 

1885-'8C. 

1886-87. 

Ko. 

Tons. 

No. 

Tons. 

No. 

Tons. 

No. 

14 
132 

1 
3 

TOUB. 

19,169 

137,  1;j8 

001 

2,622 

No. 

9 

103 

Tons. 

AtnArlcan.  ,,,... 

30 
50 

1 
5 

37.219 

57,066 

1,145 

4,817 

17 

72 

2 

1 

21,064  '      17 

22,044 
91,737 

11  P'»9 

British 

GdmiMi 

71, 121 

1,380 

417 

97 

113,817 

4 

3,018 

2 

1,475 

TotAl 

95 

100,247 

92 

93,988 

118 

117,399 

150 

159,830 

114 

127, 151 

OUTWARD. 

AnM^can .  .  t 

22 
00 

1 
5 

26,235 

67,845 

1,145 

5,510 

22 
73 
2 

28.846 

71, 051 

1,386 

20 
97 

14 
119 

1 
3 

19,  323 

124, 073 

001 

2,622 

7 
111 
..... 

9,  280 

British 

119,716 

Horwogian 

Ofnniftn 

4 

8.6i8 

851 

Total 

88 

90,735 

97 

101, 283 

121 

3,618 

137 

146,91il 

119 

129, 847 

S  S   2. 

CONSTRUCTION     OF     CANAL     AT    THE    CASCADES,    COLUMBIA    RIVER 

OREGON. 

The  general  scope  of  the  improvemeDt  which  it  is  desired  to  effect  at 
the  Cascades  of  the  Colambia  Biver  includes  a  reach  of  about  4^  mile^, 
where  the  river  rashes  through  a  narrow  gorge  in  the  Cascade  Mount- 
ains. The  fall  in  the  distance. is  about  45  feet  at  high  water  and  3G 
feet  at  low  water.  The  principal  obstruction  to  navigation  occurs  at 
the  upper  end  of  the  reach,  known  as  Upper  Cascades.  The  project 
for  the  improvement  contemplates  that  the  river  should  be  improved 
below  the  Upper  Cascades  by  removing  bowlders  and  projecting  points 
in  the  bed  and  banks,  so  as  to  give  good  navigable  water  from  its  low- 
est up  to  a  20- foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  over- 
come by  digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a 
low  projecting  spur  around  which  the  river  is  forced  at  the  entrance 
to  the  gorge,  and  placing  in  this  a  lock  and  other  suitable  structures 
which  would  permit  of  the  passage  of  boats  up  to  a  20-foot  stage  of 
water  in  the  river.  This  lock  and  canal  to  be  so  arranged  that,  should 
the  future  necessities  of  commerce  so  demand,  additional  structures 
may  be  added  which  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  essentially  finished.  Besides  accom- 
plishing what  was  expected  in  aid  to  navigation,  it  has  resulted  in  a 
material  change  in  the  regimen  of  the  river  at  the  two  ends  of  tl>e 
canal.  The  water-level,  at  what  had  previous  to  the  improvement  been 
considered  low  water,  was  found  after  it  to  be  as  much  as  4  feet  lower. 

The  difference  of  level  between  the  head  and  foot  of  the  canal,  as  now 
established,  is  15  feet  at  high  water  and  24  feet  at  low  water^  and  the 
difference  in  height  between  high  and  low  water  al  the  foot  is  54  feet 
asd  at  the  head  45  feet. 

Before  the  reference  of  the  top  of  the  lower  miter-sill  in  the  canal 
lock  could  be  definitely  established  it  was  necessary  to  know  tlie  effect 
that  the  river  improvement  would  have  upon  the  low- water  level  at  the 
BNO  88 136 
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lower  end  of  tbe  canal.  This  being  now  determined  the  construction 
of  tbe  gate  masonry  and  side  walls  of  the  locks  can  be  proceeded  with. 

The  plan  on  which  the  future  work  in  the  canal,  with  its  lock  and 
accessories,  is  to  be  prosecuted  has  for  its  object  to  make  this  x>ortion 
of  the  river  available  for  navigation  to  a  stage  up  to  20  feet,  at  the 
eariiest  possible  moment,  with  the  funds  that  are  from  time  to  time  ap- 
propriated for  the  purpose,  and  may  be  briefly  outlined  as  follows : 

A  lock  is  to  be  constructed  in  the  lower  half  of  the  canal  having  an 
available'leugth  for  boats  of  462  feet  and  a  width  of  90  feet  There  will 
be  8  ftet  of  water  over  the  miter-sills  at  low  water,  which  corresponds 
to  a  reading  of  72  feet  on  the  gauge  established  at  the  lower  end  of  the 
canal.  The  corresponding  reading  on  th^  gauge  at  the  upper  end  will 
be  96  feet.    The  lift  of  the  lock  at  this  stage  will  be  24  feet. 

At  the  lower  end  of  the  lock  there  will  be  provided  a  lower  gnard- 
gate,  and  at  a  lock's  length  above  the  upper  lock-gate,  an  upper  gnard- 
gate  to  exclude  high  water.  Immediately  above  this  there  will  be  a 
caisson  gate  to  be  used  in  case  of  needed  repairs  to  this  gate. 

The  top  of  the  gates  and  the  walls  of  the  lock  will  be  placed  at  ref- 
erence 110,  the  height  necessary  for  lockage  to  a  level  of  20  feet  above 
low  water.  The  lower  guard-gate  will  be  carried  up  to  reference  100 
and  the  upper  guard-gate  to  reference  141.5.  This  la«t  reference  is  1.5 
feet  above  the  highest  water  at  the  head  of  the  canal.  The  embank- 
ment on  the  river  side  of  the  canal  will  be  carried  up  to  a  reference 
at  least  2  feet  above  the  highest  water  in  the  contiguous  portions  of  the 
river.  This  will  bring  it  up  to  142,  about  the  head  of  the  canal.  The 
top  of  the  caisson  will  be  at  reference  110. 

Above  and  below  the  guard-gates  the  canal  will  be  made  wider  in 
order  to  facilitate  entrance  to  the  lock  and  to  provide  a  limited  harbOT- 
age  for  boats  awaiting  their  turn  to  go  through. 

This  work  is  all  designed  with  the  idea  of  ultimately  providing  for 
the  passage  of  boats  at  stages  of  water  higher  than  20  feet,  should  it  be 
found  that  the  exigencies  of  the  commerce  of-the  river  require  it. 

To  the  present  time  there  has  been  excavated  from  the  line  of  the 
canal  in  the  neighborhood  of  250,000  cubic  yards  of  material  of  various 
kinds,  such  as  bowlders,  gravel,  sand,  and  bed-rock  conglomerate.  To 
complete  the  canal  with  its  lock  structures  and  guard-gates,  it  is  esti- 
mated that  about  400,000  cubic  yards  of  material,  of  the  same  genend 
character,  are  yet  to  be  excavated. 

About  40,000cubic  yards  of  dry  stone- wall  and  slope  paving  have  been 
laid  on  the  sides  of  the  upper  and  lower  entrances  to  the  lock ;  oonsM- 
erable  concrete  and  rubble  work  have  been  done  which  was  necessary  to 
keep  out  water  during  process  of  construction ;  the  concrete  foundation 
for  the  caisson  recess  is  partially  finished.  About  2,600  cubic  yards  of 
stone  have  been  cut  and  prepared  for  use  in  the  further  oonstruction  (^ 
tbe  entrance  walls. 

At  the  commencement  of  the  fiscal  year  active  operations  were  in 
progress  on  the  river,  with  Capt.  Willard  Young,  Corps  of  Engineers, 
in  local  charge  as  assistant  to  Capt.  Charles  F.  Powell,  Corps  of  En- 
gineers. On  the  7th  of  July,  1887.  Captain  Young  was  relieved  by 
Lieut.  Edward  Burr,  Corps  of  Engineers,  who  has  been  in  local  charge 
since  that  date.  His  detailed  report  of  operations  for  the  year  is  here- 
with submitted. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  Headquarters  of  tBe 
Army,  Adjutant-General's  Office,  Washington,  D.  C,  March  14,  1888, 
I  relieved  Captain  Powell  of  the  charge  of  this  work  April  20.  At  tb«t 
time  active  operations  on  the  work  had  been  practically  suspended  ftr 
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about  two  mouths,  on  account  of  a  want  of  funds*.  They  can  not  be  re- 
sumed until  further  appropriations  are  made  by  Con^ip'ess. 

During  the  fiscal  year  22,645  cubic  yards  of  material  was  excavated 
from  the  canal  and  the  sites  of  the  upper  and  lower  guard  gates;  1,768 
cubic  yards  of  concrete  and  597  cubic  yards  of  rubble  masonry  were 
made  in  foundation  for  cslisson  recess  and  wing- wall;  232  cubic  yards 
caisson  masonry  and  507  cubic  yards  wall  masonry  were  cut.  The 
slopes  on  the  upper  entrance  to  the  canal  were  paved  with  1,321  cubic 
yards  of  stone.  A  small  quantity  of  dimension  stone  was  quarried  from 
bowlders  found  during  excavation.  Some  repairs  and  additions  were 
made  to  the  buildings  with  the  view  to  better  accommodation  of  a  large 
force  of  men  and  other  miscellaneous  work,  as  described  in  Lieutenant 
Burr's  detailed  report 

The  canal  is  at  present  closed  at  the  upper  end  by  an  embankment 
of  earth,  which  keeps  out  the  water  to  its  highest  known  stages.  The 
lower  end  is  closed  by  a  temporary  coffer-dam,  which  excludes  the  water 
only  to  a  height  of  22  feet  above  the  low- water  stage  of  the  river,  or  to 
reference  94  on  the  lower  gauge.  It  will  be  impracticable  to  build  this 
dam  higher  because  of  (he  difficulty  that  will  be  experienced  in  pre- 
venting the  water  from  forcing  its  way  around  its  southern  end,  through 
the  gravel  and  sand  in  which  this  end  terminates.  The  bed-rock,  or  a 
stratum  impervious  to  water,  can  not  be  reached  in  this  locality  within 
any  reasonable  limit.  Work  in  the  canal  and  Io(*.k-pit  must  therefore 
be  confined  to  such  times  as  the  river  is  at  a  lower  stage  than  the  top 
of  this  coffer-dam. 

With  the  funds  that  may  be  next  appropriated  it  is  proposed  to  prose- 
cute the  work  in  such  a  manner  that  the  lower  guard-gate,  with  its  nec- 
essary masonry,  may  be  placed  in  position  as  early  as  possible.  This 
will  give  command  of  the  lock-pit  up  to  a  28- foot  stage  of  the  river,  at 
least.  Temporary  arrangements  can  be  made  here  which  will  exclude 
the  water  to  a  higher  stage,  thus  giving  us  a  much  longer  season  in 
which  to  carry  on  work  in  the  pit,  should  it  be  found  necessary  in  order 
to  judiciously  expend  the  money  which  it  is  hoped  that  Congress  will 
appropriate  for  this  purpose. 

From  the  general  outline  given  of  the  condition  of  the  work,  it  will 
be  seen  that  a  little  more  than  one- third  of  the  excavation  required  to 
complete  the  canal  has  been  accomplished.  It  is  doubtful  if  so  large  a 
proportion  of  the  other  necessary  work  is  finished. 

To  bring  the  canal  to  its  present  state  with  the  small  appropriations 
that  have  from  time  to  time  fallen  to  its  lot,  it  has  taken  a  period  of 
twelve  years.  At  this  rate  it  will  require  perhaps  twenty-four  years 
more  before  any  benefit  to  commerce  will  result  from  this  work,  or  the 
country  receive  the  least  remuneration  for  the  money  expended.  A 
generation  will  have  been  born  and  gone  to  its  grave  between  the  be- 
ginning and  the  ending  of  an  enterprise  which  a  healthy  syndicate 
would  have  prosecuted  to  completion  within  six  years  at  farthest  after 
commencement,  and  been  in  the  enjoyment  the  balance  of  the  time  of  a 
liberal  income  from  the  money  invested. 

From  1876,  the  date  of  the  first  appropriation  for  this  work,  up  to  the 
present  time,  but  $1,142,500  have  been  made  available  for  its  prosecu- 
tion. This  is  an  average  of  about  495,000  per  year.  The  various  ap- 
propriations that  have  been  made  during  this  time,  the  total  of  which 
is  given  above,  if  invested  in  an  enterprise  paying  4  per  cent.,  with 
their  yearly  interest  re-invested  at  the  same  rate,  would  amount  to 
$1,490,490,  an  excess  over  the  amount  appropriated  of  nearly  8348,000, 
for  which  there  is  nothing  to  show.  The  next  yearly  interest  would 
amount  to  $79,600,  almost  as  much  as  the  average  yearly  appropriation. 
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To  illustrate  more  plainly  the  effect  which  the  policy  of  small  appro- 
priations for  a  work  of  this  magnitude  will  have  upon  its  ultimate  cost 
to  the  people,  who  after  all  must  in  some  way,  either  directly  or  indi- 
lectly,  supply  the  mouey  necessary  for  the  enterprise,  let  us  suppose 
that  the  work  is  estimated  to  cost  $3,000,000  and  that  an  annual  appi-o- 
priation  of  $100,000  is  made  for  carrying  it  on.  The  time  to  be  con- 
sumed in  carrying  out  the  projjct  will  be  thirty  years.  The  annual  ap- 
propriations, with  their  accumulated  cost  at  4  per  cent,  will,  upon  the 
completion  of  the  project  at  the  end  of  this  time,  amount  to  $5,83i',800, 
nearly  twice  the  estimated  cost  of  the  work.  If,  instead  of  this,  we  sup- 
pose that  the  annual  appropriations  had  been  made  in  amounts  as  large 
as  could  be  "  profitably  expended,^  say  $500,000  each  year,  this  amount 
will  be  $3,449,000,  a  saving  of  $2,383,800.  The  work  wUl  be  conpleti^d 
in  six  years,  and  the  people  at  once  begin  to  reap  the  benefit  of  the 
money  invested.  This  exhibit  of  the  case  is  purely  from  the  money- 
dealer  point  of  view.  It  takes  no  note  of  the  large  increase  in  the  cost 
of  the  work  resulting  from  deterioration  and  renewal  in  plant  and  ap- 
pliances, and  other  causes  that  must  necessarily  pertain  to  a  long  term 
of  years  and  small  appropriations;  nor  does  it  i^nclude  the  large  amount 
that  results  from  the  dilference  in  freight  rates  on  the  commerce  that 
would  take  this  new  rotfte,  were  the  improvement  finished,  but  which 
now  goes  by  some  other  to  market. 

For  all  works  of  this  character,  where  the  improvement  to  be  effected 
must  be  completed  before  any  advantage  can  accrue  to  commerce,  it 
does  seem  that  the  policy  of  small  appropriations  running  through  a 
long  term  of  years  enhances  enormously  their  ultimate  cost. 

The  upper  Cascades  of  the  Columbia  River  is  an  absolute  barrier  to 
navigation.  It  must  be  flanked  by  aciinal  and  lock  in  order  that  the 
commerce  of  the  river  may  pass  by  it.  These  must  be  finished,  the  last 
bowlder  removed  from  the  canal,  and  the  last  rivet  driven  in  the  lock- 
gate  before  one  penny's  return  can  be  had  for  any  outlay  that  may  have 
been  made  to  effect  the  improvement.  On  sound  business  principles  it 
would  therefore  seem  that  this  work  should  be  liberally  appropriated  for 
and  pushed  forward  to  completion  as  rapidly  as  possible,  in  order  that 
some  return  may  Ije  had  within  a  reasonable  period  of  time  for  the 
large  amount  of  money  already  expended. 

APPROPRIATIONS. 

June  14,  1S7(),  canal  aroand  Cascades  of  Columbia  River,  Oregon .•  |90,00Q 

Junel8,l?i78 150,000 

March  3, 1879 100,000 

Juuel4,lr-H0 lUO.OOO 

Marcli3,183l 100.000 

Aujrust  2;  1882 265,01)0 

July  5,  1884,  improving  Columbia  River  at  Cascades,  Oregon 150,0(M» 

August  5, 1886 187.500 

Total 1,142,500 

Money  statement 

July  1,  1887,  amount  available |79,8^.38 

Received  from  sale  of  condemned  property 10,00 

79,837.38 
July  1,  188S,  amount  expended  during  fiscal  year,  exclusive  of  liabUities 
outstanding  July  1,  18-)7 77,788.44 

July  1,  1H88,  balance  available 2,048.94 

Amouut  appropriated  by  act  of  August  11,  1888 300, 000.  a> 

Amount  available  for  fiscal  year  ending  June  30,  1889 302,048,^4 
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"Amoant  (estimated)  reqnired  for  completion  of  existing  project $1,550,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 

1890 : 500,000.00 

Submitted  in  compliance  with  requiremeuto  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  Cascades  of  the  Columbia  River  are  in  the  collection  district  of  Willamette. 
The  nearest  port  of  entry  is  Sortlaud,  Oregon,  63  miles  distant  by  river.  The  neapest 
light-house  and  works  of  defense  are  at  the  mouth  of  the  Columbia  River,  150  miles 
-distant.  The  amount  of  revenue  collected  at  Portland  for  the  year  ending  Jnne  30, 
1888,  is  1550,821.35. 


report  of  lieutenant  edward  burr,  corps  of  engineers. 

United  States  Engineer  Office, 

CaaoiuUs  LockSf  Oregon,  June  30,  1888. 
Sib:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  improving 
of  the  Columbia  River  at  the  Cascades,  Oregon,  for  the  year  endin&:  June  30,  1888. 
I  aaeamed  local  charge  of  the  work  on  July  9,  1887,  relieving  Capt.  W.  Young, 
Corps  of  Engineers,  of  that  duty.  The  principal  items  of  work  for  the  year  were  as . 
follows : 
Excavation : 

For  caisson  chamber  and  high  wing- wall  on  left. 

For  low  wing- wall  on  left.  . 

Of  canal  prism  near  site  of  high  guard-gate. 

Of  canal  prism  at  lower  entrance. 
Masonry: 

Of  low  wine- wall  on  left. 

Of  caisson  chamber  and  high  wine- wall  on  left. 
Catting  stone  for  caisson  masonry  and  for  canal  side-walls. 
Paviog  of  both  banks  of  upper  entrance. 
-Qaarrying  of  bowlders  for  dimension  and  paving  stone. 
OraMding  of  canal  grounds  with  spoils  of  excavation. 

excavation. 

The  materials  excavated  were  conglomerate,  ^avel,  and  silt.  The  foUowiue  table 
^ves  the  quantity  of  each  excavated,  the  locality  from  which  taken,  the  total  cost, 
and  the  estimated  cost  per  cubic  yard : 


MftteriAl  and  locality. 


Oravel: 

Caisson  chamber  and  high  wing- wall, 
Confflomenite : 

Caisson  chamber  and  high  wing-wall.. 

Canal  prism,  site  of  high  gnard-gate  . . 

Canal  prism,  lower  entrance 

liOW  wing- wall '..^ 

Silt :  Canal  prism,  lower  entrance 

Total 


I  Cost  per 
Total  cost.  I    cubic 
I     yard. 


$3,428.73  ' 

2,442.21  > 

2.099.71  I 

735.90  I 

351.  r»7 

5.G13.87  ' 


14, 674. 99 


$0,822 

.970 
.976 
.976 
1.927 
.436 


The  conglomerate  is  composed  of  basaltic  cobbles  and  bowlders  of  considerable  hard- 
ness, embedded  in  a  matrix  of  volcanic  materials.  This  matrix  is  of  varying  hardness 
and.  ivS  sometimes  of  only  the  connisteucy  of  stiff  clay.  The  conglomerate  resulting 
from  these  materials  is  very  ununiform/reqiiires  drilling  and  blasting  to  remove  it, 
and  rapidly  disintegrates  upon  expo.sure  to  the  atmosphere. 

The  drilling  was  done  with  Hteain-drilh,  tiwiug  IJ-iuch  cross-shaped  bit.  The  aver- 
depth  drilled  per  hour  whh  4.7  feet.     The  drilling  was  more  or  less  spasmodic. 
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depending  on  other  work,  and  no  fair  estimate  ooald  be  made  of  the  cost  per  foot  of 
hole  drilled.    A  few  holes  were  hand-drilled  in  cleaning  up  excavations. 

The  blasting  was  done  mainly  with  No.  2  dynamite  powder  (40  per  cent,  nitro-gly- 
cerine).  A  small  qoautity  of  low  grade  dynamite  powder  and  black  powd<^r  was  also 
nsed.  The  quantity  of  conglomerate  removed  by  the  use  of  powder  was  bj4i8  cubic 
yards,  requiring  the  use  of  2,514  pounds  of  No.  2  powder,  125  pounds  of  low  grado 
powder,  aud  150  pouuds  of  black  powder.  The  total  amount  of  powder  used  amounted 
to  2,76il  pounds,  or  0.51  pounds  per  cubic  yard  blasted.  The  cost  of  blasting  wu 
$615.04  for  powder ;  $69.86  for  caps,  fuzes,  etc.,  and  $277.50  for  labor ;  a  total  of  $1,062.40, 
or  $0,196  per  cubic  yard  blasted.  The  conglomerate  from  the  site  of  the  low  wIdj;- 
wall  was  excavated  in  leveling  up  the  surface  for  the  masonry,  and  was  removed  by 
picks  aud  gads. 

The  gravel  is  well  compacted  and  contains  many  large  bowlders.  When  undis- 
turbed it  stands  temporarilv  at  a  very  steep  slope,  but  when  softened  by  the  contiu- 
ned  winter  rains  it  is  easily  brought  down  from  such  slopes  by  any  blasting  in  its 
vicinity.  Much  trouble,  delay,  aud  expense  was  experienced  from  this  cause  iu  the 
cut  for  the  caisson  chamber.  This  cut  had  a  depth  of  43  feet  in  gravel,  and  13  feet 
in  conglomerate,  and  the  blasting  of  the  latter  was  coutinnally  bringing  down  the 
gravel  slopes  which  had  been  left  too  steep. 

The  silt  removed  from  the  canal  prism  at  the  lower  entrance  was  mainly  a  deposit 
inside  the  lower  bulkhead  by  the  river  during  the  extreme  stages  of  high  water.  It 
was  principally  of  fine  sand.  Some  gravel  was  intermingled  with  it.  In  removiD|[ 
the  deposit,  sluicing  was  resorted  to  as  being  cheaper  than  the  usual  method  of  damp- 
ing  outside  the  embankment,  and  as  placing  the  material  where  it  was  less  likely  to 
be  returned  by  high  water  into  the  canal. 

A  dump-box  was  placed  in  a  convenient  position  and  a  2t-iQch  flume  was  led  firom 
.  it  about  250  feet  into  the  river  below  the  bulkhead.  The  water  was  furnished  by  • 
5-inch  centrifugal  pump  from  drainage  pits  in  the  canal,  and  at  the  rate  of  aboat 
1,000  gallons  per  minute  on  an  Id-foot  average  lift.  It  was  led  into  the  dump-box  by 
a  12-iuch  flume.  To  pass  the  flume  over  the  bulkhead  and  give  the  necessary  grades 
the  dnmp-box  had  to  be  placed  about  12  feet  above  the  material  to  be  remov^,  and 
the  latter,  after  being  loaded tnto  boxes,  was  hoisted  into  it  by  a  derrick,  and  started 
into  the  stream  by  several  men  with  shovels.  A  stream  of  water  from  a  hose  was 
tried  for  this  last  purpose,  but  its  action  was  not  rapid  enough.  This  arrangement 
worked  very  satisfactorily  with  sand,  and  with  use  of  one  derrick  the  maximum 
reached  in  ten  hours  was  360  boxes  containing  nearly  350  cubic  yards.  But  owing  to 
breakages  and  shortage  of  water  the  average  was  not  more  than  175  boxes. 

The  total  material  excavated  during  the  year  amounted  to  22,645  cubic  yards, 
raised  in  24,740  boxes,  and  costing  $14,674.99. 

GRADING. 

Part  of  the  material  excavated  for  the  caisson  chamber  was  used  in  bringing  the 
ffrade  on  the  left  of  the  canal  to  its  finished  level.  The  remainder  and  the  spoils 
m>m  the  excavation  near  the  high  guard-gate  were  nsed  in  strengthening  the  dam 
from  the  canal  embankment  to  Powder  House  Point.  One  thousand  two  handrad 
and  fifty-four  cubic  yards  of  gravel  and  conglomerate  excavated  from  the  lower  en- 
trance to  the  canal  were  dumped  outside  of  the  protective  wall  in  grading  on  that 
Bide  of  the  canal. 

The  total  material  nsed  for  grading  amounted  to  12,965  cable  ymrds,  costing  $3,31Sl87 
to  grade,  or  $0,268  cents  per  cubic  yard. 

Tnis  includes  the  cost  of  raising  and  repairing  the  stable  in  grading  under  it. 

MASONRY. 

Low  wing-wall  on  left. — This  wall  is  located  at  the  head  of  the  low-water  lock  tod 
is  of  the  same  height  as  the  lock- walls.  The  conglomerate  at  that  point  has  an  av«r-' 
age  surface  level  of  about  reference  92  and  was  leveled  up  to  abont  reference  95wiA 
concrete  as  a  foundation,  upon  which  a  wall  of  large  mbble  was  bnilt.  To  prevent 
the  water  from  working  around  the  wall  it  was  extended  175  feet  back  from  the  lock- 
walls,  compact  gravel  being  found  at  that  distance,  and  a  Joint  was  made  between 
the  end  of  the  wall  and  the  gravel  by  a  fan-shaped  mass  of  concrete.  The  wall  was 
completed  for  a  length  of  130  feet  and  the  excavation  filled  with  clay  and  selected 
gravel  well  rammed. 

Including  297. ir>  cubic  yards  of  concrete  at  $9,808,  579.51  cubic  yards  of  mbble  st 
$9,890,  and  412  cubic  yards  of  filling  at  90  cents,  the  total  cost  was  $9,016.72.  The 
concrete  and  masonry  were  laid  with  Portland  cement,  and  the  prioee  per  cubic  yard 
are  estimated. 

Caisson  chamber  and  high  wing-walL— The  caisson  gate  is  located  immediately  in 
front  of  the  high  guard-gate,  and  is  designed  for  use  as  a  dam  that  can  be  rapidly  pot 
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ioto  position  for  repairs.  As  designed,  it  is  a  rectangnlar  box  94  feet  long,  11  foot 
wide,  and  25  feet  bigli.  to  be  built  of  steel.  When  in  nse  it  is  to  rest  agaiii«tt  a 
Biraight  sill,  and  wben  out  of  nse  it  is  to  be  floated  back  into  an  arcbed  chamber  pro- 
Tided  for  it  under  the  loft  slope.  Xbis  chamber,  jast  above  the  masonry  of  the  high 
guard-gate,  has  incorporated  with  its  down-stream  wall  the  left  high  wing- wall. 

The  excavation  for  this  work,  commenced  in  the  previous  year,  was  completed  in 
November  last,  and  the  laying  of  masonry  begun  and  continued  until  frosty  weather 
and  the  exhaustion  of  funds  caused  its  suspension  in  January. 

All  loose  and  soft  pieces  of  rock  were  removed  from  the  foundation,  and  the  surface 
carefully  cleaned  with  brooms  and  a  stream  of  water.  This  cleaning  could  ouly  be 
done  immediately  ahead  of  the  concreting,  on  account  of  the  rapid  disintegration  of 
the  conglomerate.  A  pocket  of  clay  was  round  at  the  foundation  level,  though  15  feet 
below  the  surface  of  the  conglomerate.  A  stream  of  water  flowing  through  crevices 
caused  some  trouble  with  the  slow-setting  cement  in  use. 

In  placing  the  concrete  the  bottom  and  sides  of  the  cut  were  first  plastered  with 
cement  mortar  to  close  all  crevices  and  make  a  water-tight  joint.  The  concrete  was 
dex>08ited  in  thin  layers,  each  being  well  rammed,  and  large  rubble  was  imbedded  in 
it,  care  being  taken  to  keep  the  pieces  well  separated  and  away  from  the  faces  of  the 
walls.  The  chamber  walls  are  concrete  faced.  Cut  stone  is  used  only  for  the  ouUsiile 
corners  of  the  chamber,  and  for  meeting  and  rubbing  faces  for  the  caisson.  The  con- 
crete washand-raade  in  the  usual  manner,  by  mixing  the  cement  and  sand  dry,  adding 
the  stone,  and  then  the  water  as  the  material  is  turned  to  a  thorough  mixture.  The 
proportions  were,  by  volume,  1  of  cement,  2  of  sand,  and  7  of  broken  stone. 

Other  proportions  were  tried,  using  larger  proportions  of  sand  and  stone  than  in  the 
above,  but  these  proportions  were  the  highest  tliat  gave  acceptable  results.  The  ma- 
terials were  not  all  the  best  of  their  kinds.  The  cement  was  English  Portland,  prin- 
cipally of  Knight,  Bevan  &  Sturges^s  make.  It  could  not  be  bought  subject  to  test, 
and  such  cement  as  the  limited  Portland  market  supplied  had  to  be  accepted. 

The  sand  was  from  the  river  bars  and,  though  clean,  was  of  poor  quality,  being  flue 
and  containing  considerable  mica. 

The  stone  was  broken  by  a  small  crusher  and  the  finer  parts  screened  out.  Besides 
being  expensive,  it  was  not  altogether  acceptable  on  account  of  the  flat  shape  of  the 
pieces.  Some  gravel  was  used  in  the  concrete  for  the  low  wing-wall,  but  the  supply 
to  be  had  was  very  limited. 


Kind  of  masonry. 


Quantity, 
cubic 
yaxda. 


Total  cost. 


Cost  per 
oabic 
yard. 


Fine  axed  stone  in  sill  and  meeting  faces 
Portland  cement  concrete 

Total 


34.44 
1,470.67 


$1,196.84 
14,425.18  i 


1,506.11 


15,621.52  I 


1133.266 

o.Goe 


The  cost  of  the  concrete  was  divided  up  as  follows : 


Items. 


Total  cost 


Cost  per 
cubic  yard. 


AH  labor,  faidading  mixing,  laying,  timbering,  etc 

Cement 

Stone 

SMd 

All  other  materials 

Total 


$4, 147.  ort 

5.236.50 

3, 52a.  78 

943.03 

574. 04 


14. 426. 18 


$2,820 

3.560 

2.380 

.640 

.390 


One  thousand  four  hundred  and  thirty-one  barrels  of  cement  were  used,  producing 
1,470.67  cubic  yards  of  concrete,  in  which  was  embedded  rubble  measuring  15,52o 
eabio  yards.  On  account  of  the  extent  of  the  surface  exposed  oa  thu  foundation  and 
sides,  the  proportion  of  cement  used  for  mortar  was  unusually  large. 


CCTTINQ  STONE. 

The  stone  cut  for  the  side  walls  of  the  canal  is  quarry-faced  ashlar  with  a  batter  of 
12  on  1  and  rises  of  2  feet,  1  foot  10  inches,  and  1  foot  8  inches.  The  beds  and 
Joints  are  dressed  for  laying  dry. 

The  stone  cut  for  the  caisson  masonry  was  nearly  all  finely  dressed  with  patent 
I  for  the  sill  and  meeting  faces. 
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The  foUowiDg  table  gives  the  details  of  the  work  for  the  year  : 


Stone  for — 


Caisson 
masoDiy. 


Side  walls.       Totala. 


Days'  labor  of  stone-ontters 

Cable  yards  of  stone  cat 

Sqnaro  feet  of  fine  catting 

Square  feet  of  rough  catting 

Ashlar  with  rise  cf  2  toet 

Ashlar  with  rise  of  1  foot  10  inches 

Ashlar  with  rise  of  1  foots  inches 

Lineal  feet  of  base  course  cat  2  feet  rise 

Cnbic  yards  cat  per  day  per  man 

Square  feet  of  fine  cutiine  per  day  per  man  ... 
Square  feet  of  rough  catling  per  day  per  man. . 
Square  foet  of  total  catting  per  day  per  man. . . 
Cost  per  cubic  yard  for  stone  cutters  labor  .... 
Cost  per  cubic  yard  for  handling  material,  etc . . 

Total  cost  per  cnbic  yard 

Total  cost  per  square  foot  of  cutting 

Total  cost  for  the  year , 


.lineal  feet. 

do... 

do... 


1,182.35/ 

232.0 
8,195.4 
10,783.2 


727.0 
507.1 


0.205 
4.30 
27.50 
12.30 
$19,512 
13.743 
33.250 
0.614 
7,715.69 


23,235.3 

1,256.1 

897.3 

750.4 

65.2 

0.697 


36.0 
32.0 
$5,725 

6.428 
11. 153 

0.243 
5,655.72 


739.1 
3. 19S.4 

34.«JdL9 

2,8e3.S 


PAVING. 


The  following  paving  of  slopes  of  the  upper  entrance  to  the  canal  with  large  rabbU 
was  done  during  the  year. 

Cnbic  yards  of  paving  laid  on  slopes,  Cost  per  cablo  yard #4.540 

ramps,  and  berms lf32L57 

Square  yards  of  paving  on : 

Slopes  3  feet  thick 832.99 

Bamps  1.5  feet  thick 188.6 

Berms  .76  foot  thick 33.8 


Cost  per  cablo  yard 

Cost  per  oabio  yard  exolosiveof  valae  of 

stone 164S 

Total  oost  for  year flL  012:21 


QUARRTINO. 

No  quarrying  was  done  during  the  year  except  to  obtain  a  few  special  pieces  of  di- 
mension stone  and  to  remove  bowlders  met  with  in  the  course  of  excavations. 


Cost  per  oubio  yard 


BUILDINGS. 

Besides  the  usual  maintenance  and  repair  of  buildings,  the  following  special  work 
was  done : 

A  lodging  house  with  sleeping,  washingf  drying,  and  store-rooms  for  215  men  was 
built  during  the  year  and  two  old  baildiu<^  torn  down.  The  new  building  is  175  by 
36  feet  and  has  two  stories.     Total  cost  $3,991.85. 

A  latrine  was  bailt  in  connection  with  the  new  lodging  house  with  1,310  feet  of  6- 
inch  main  sewer  and  75  feet  of  branches  to  other  buildings.    Total  co^it  $913.09 

New  sheds  for  stone-cutters  wore  completed,  except  the  placing  of  the  overhead 
traveler  on  the  gantries.  The  gantries  are  260  feet  long  and  the  traveler  has  a  span 
of  34  feet,  covering  two  rows  of  stone-cutters'  sheds,  each  l:i2  feet  long  and  12  feel 
wide,  with  a  9-foot  tramway  passage  between  them. 

Provision  is  thus  made  for  sheltering  twenty-two  stone-cutters,  and  for  a  length  of 
128  feet  for  piling  rough  and  cut  stone.  The  traveler  is  maneuvered  entirely  by  steam- 
power,  furnished  by  an  old  hoisting  engine  geared  for  the  purpose.  To^  oost,  in- 
cluding the  rebuilding  of  the  engine,  ^2,740.98. 

SANU. 

DifficultfT  is  experienced  in  obtaining  good  sand  for  concrete. 

Search  has  been  made,  but  no  good  sand  found  on  the  navigable  reach  of  the  river 
between  here  and  the  Dalles.  The  sand  used  during  the  last  season,  as  previonrfy 
described,  is  of  poor  quality  and  does  not  give  satisfactory  results,  but  no  better 
quality  appears  to  be  had  at  a  reasonable  cost.  By  prospecting  on  the  premises  of  tb© 
Oregon  Railway  and  Navigation  Company,  just  across  their  line  from  the  canal 
grounds,  abed  of  coarse  sand  has  been  uncovorerl  which,  it  is  thought,  will  do  furly 
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well  for  conorece.  It  is  not  as  clean  as  is  desirable,  but  it  is  easily  accessible  and, 
being  of  probably  large  extent,  it  is  thoaght  to  be  the  best  opening  known  at  present. 

The  question  of  manufacturing  sand  by  crushing  and  grinding  stone  has  been  under 
consideration.  Tests  made. with  the  ^e  refuse  from  the  stone-crusher  showed  that 
screenings  through  a  one-quarter  inch  mesh-screen,  when  mixed  in  cement  in  the  pro- 
portion of  6  to  1  by  weight,  would  produce  a  stronger  mortar  than  could  be  ob- 
tained in  the  proportion  of  three  to  one  with  any  natural  sand  available^  Mixed  in 
the  same  proportion  the  crusher  refuse  gave  results  about  double  those  of  any  natural 
sand.  However,  on  account  of  the  difficulty  of  obtaining  suitable  stone  and  of  the 
onknown  cost  of  obtaining  and  pulverizing  it,  this  method  of  obtaining  sand  is  not 
recommended  until  all  sources  of  fair  natural  sand  are  exhausted. 

A  suitable  qnarry  for  stone  for  concrete  is  a  pressing  necessity  for  future  econom- 
ical construction  of  look  masonry. 

The  bowlders  heretofore  qnarried  give  fairly  economical  results  in  dimension  and 
mbble-stone,  but  when  this  stone  is  used  for  crushing  the  cost  of  the  crushed  stone 
becomes  unreasonably  great,  raising  the  cost  of  concrete  to  that  of  good  rubble  ma- 
sonry. Search  has  been  ma^e  for  a  quarry  as  a  source  of  a  more  economical  supply, 
and  while  the  stone  found  has  not  been  considered  suitable  for  dimension  stone,  it 
would  no  doubt  be  amply  good  for  concrete. 

MISCELLANB0U8. 

The  protective  wall  was  repaired  by  pointing  the  joints  with  cement  mortar,  as  it 
was  found  that  the  swell  in  the  river,  which  is  considerable  at  the  foot  of  the  rapids, 
was  drawing  out  the  gravel  backing  through  the  open  joints  of  this  dry  rubble- wall. 
The  lower  bulkhead  was  overhauled  and  made  water  tight  as  far  as  possible  by  ex- 
cavating its  lower  face  and  reoalking  and  repitching  the  seams.  It  can  not  there- 
£6re  be  made  serviceable  until  connected  with  a  longitudinal  bulkhead  at  its  south 
end. 

The  reef  of  conglomerate  ontside  of  the  protective  wall  near  its  lower  end  was 
partly  broken  up  by  blasting,  with  the  expectation  that  higher  water  would  carry 
away  the  ftagments.  Five  hundred  and  thirty-three  feet  of  noles  were  steam-drilled 
and  blasted,  breaking  up  an  estimated  quantity  of  310  cubic  yards  of  conglomerate 
at  a  cost  of  $244. 

Tiible  giving  the  meteorological  and  gauge  Bummariea  for  the  year. 


Dftte. 


Highest  reading  Lowest  reading 
of  gaagee.      1     of  gauges. 


Head 

of 

canaL 


Foot      Head 

of  of 

canal.  I  canal. 


Foot 
of 


1887. 


July 

Angnst  — 
September . 

October 

November  . 
X>eoember.. 


1888. 


January.. 
February. 
March  ... 
April..... 

May 

June 


0.40 
4.02 
8.08 
7.65 
20.60 


10.90 
3.59 
6  74 
2.23 
0.36 
6.43 


76.6 
76.8 
67.9 
60.9 
48.8 
44.8 


27.7 
50.4 
63.6 
64.6 
70.5 
67.8 


129.9 
114.8 
106.5 
lOLO 
100.4 
100.2 


108.2 
104.8 
101.7 
110.9 
115.6 
121.9 


115.9 
90.4 
87.4 
79.0 
77.9 
77  8 


87.1 
85.3 
79.9 
93.8 
100.5 
107.9 


Total. 


66.90 


139 


59.0 


129.9 


116.9 


116.2 
106.9 
101.1 
9tf.l 
9fl.4 
98.2 


93.7 
100.8 

99.3 
101.1 
109.7 
115.9 


100.0 

8a» 

79.1 
76.0 
75.1 
74.0 


70.2 
18.9 
76.6 
79.2 
92.6 
100.7 


93.7 


70.2 


KOTB.~Beading  of  adopted  low  water  at  head  of  canal  is  96;  at  foot  of  canal  is  72. 


The  statement  forwarded  herewith  gives  in  detail  the  expenditures  for  the  year  on 
the  different  items  of  the  work. 

Very  respectfully,  your  obedient  servant, 

Edw.  Burr, 
First  Lieut,  of  Engineere, 
Mi^.  Thomas  H.  Handburt, 

Corpe  of  Engineers^  U,  8.  A. 
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REPORT  OF  BOARD  OF  ENaiNEERS. 

Washington,  D.  C,  April  12, 1888. 

Sir  :  The  Board  of  Oflficers  of  the  Corps  of  Engineers,  convened  by 
Special  Orders  No.  5,  headquarters  Corps  of  Engineers,  United  States 
Army,  Washington,  D.  C,  February  4,  1888,  to  consider  and  report 
npon  plan  submitted  by  Capt.  Charles  F.  PoweJl,  Corps  of  Engineers, 
for  the  construction  of  the  locks  at  the  Cascades,  Columbia  River,  Ore- 
gon, respectfully  submits  the  following  report : 

The  Board  assembled  at  Washington,  D.  C,  February  6,  as  directed, 
and  carefully  considered  the  report  and  drawings  before  it  These  had 
been  submitted  by  Captain  Powell;  in  compliance  with  instructions  of 
the  Chief  of  Engineers,  which'required  them  to  be  according  to  the  pro- 
ject for  the  work  as  it  was  understood  to  be  approved.  This  project 
was  based  upon  a  report  dated  ^November  13, 1880,  which  was  submit- 
ted by  a  Board  of  Engineer  Officei-s  who  had  the  subject  under  consid- 
eration. In  order  to  clearly  understand  the  plan  proposed  the  Board 
deemed  it  necessary  that  Captain  Powell  should  appear  before  it  in 
person  to  more  fully  explain  his  views.  It  was  therefore  decided  to 
adjourn  to  await  his  arrival,  the  Chief  of  Engineers  having  consented 
to  order  him  to  be  present  at  its  next  meeting. 

By  Special  Orders  No.  7,  headquarters  Corps  of  Engineers,  U.  S. 
Army,  Washington,  D.  C,  February  7,  1888,  the  Board  reconvened  on 
February  24,  and  after  hearing  Captain  Powelfs  explanations  adjourned 
to  meet  in  New  York,  to  consult  Lieut.  Col.  D.  C.  Houston,  Corps  of 
Engineers,  a  member  of  the  Board  of  1880,  as  to  the  meaning  of  the 
project  submitted  by  that  Board.  This  project  is  stated  in  the  follow- 
ing extract  taken  from  the  report: 

•  •••••  • 

That  there  should  he  but  a  single  lock  at  the  foot  of  the  Casoadee  Canal  to  aeeom- 
modato  the  low- water  system  of  improvement.  Its  capacity  should  be  462  feet  by  90 
feet  to  accommodate  one  tow-boat  and  three  barges.  It  should  have  a  lift  of  about 
24  feet.  The  clear  gate-openinsrs  should  be  reduced  to  70  feet  so  as  to  diminish  the 
weiffht  of  the  gates.  It  should  be  provided  with  a  guard-gate  at  its  head  and  foot, 
so  that  it  may  readily  be  pumped  out  in  oase  of  needed  repairs  or  vessels  beioff 
wrecked  in  it.  There  should  be  a  ^ard-gate  at  the  head  of  the  canal,  the  top  of 
which  should  be  at  least  2  feet  higher  tmhu  the  highest  water.  In  case  the  high- 
water  system  is  hereafter  introduced  this  guard-gate  will  form  the  upper  gates  of  a 
lift  and  guard-lock  which  must  then  be  constructed  at  the  head  of  the  canal.  The 
prism  of  the  canal  should  be  90  feet  wide  at  the  bottom.  The  sides  should  be  carried 
up  vertically  to  within  1  foot  of  low  water  by  strong  timber  cribs  ftUed  with  stone, 
and  then  to  a  height  of  11  feet  by  a  drv  stone  walL  Here  there  should  be  a  berm  at 
least  15  feet  wide,  and  then  there  should  be  a  paved  slope  of  1  upon  1,  leading  up  to 
the  top  of  the  «anal  embankment,  which  should  be  on  a  level  with  the  top  of  the 
guard-^ate  at  the  head  of  the  canal. 

The  tollowing  is  a  summary  of  the  recommendations  of  the  Board: 

(1)  Improvement  of  the  river  with  a  single  lock  near  the  foot  of  the  main  rapids, 
for  navigation  up  to  20  feet  above  low-water-gauge  No.  2,  and  a  guard-gate  at  the 
head  of  the  canal  to  exclude  high  water. 

(2)  Should  it  be  found  that  this  method  of  improvement  will  not  give  the  desired 
navigation  up  to  a  stage  of  20  feet,  gauge  No.  2,  at  an  admissible  cost,  the  nest  step 
would  be  the  construction  of  a  lock  behind  Bradford's  Island  and  a  dam  across  tbe 
river  from  the  island  to  the  right  bank. 

The  Board  remark,  in  couclusion,  that  the  construcjiion  of  these  works  wCl  admit 
of  thoir  easy  adaptation  to  an  all-the-year-round  navigation,  should  it  be  required  in 
future.  It  would  necessitate  the  construction  of  a  guard-lock  at  the  upper  end  of  the 
canal,  involving  bat  au  additional  set  of  gates. 

From  the  foregoing  it  will  be  seen  that  the  former  Board  only  pro- 
vided for  navigation  up  to  a  stage  of  20  feet  above  low  water  by  a  canal 
around  the  Cascades,  and  that  no  mention  was  made  of  navigation  at 
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bigber  stages,  except  the  saggestiou  that  the  guard-gate  of  the  canal, 
with  the  addition  of  a  pair  ot  gates,  might  be  made  to  form  a  gaard-lock 
for  an  adaptation  of  the  recommended  project  to  one  pro\iding  for  an 
all-the-y ear- round  navigation.  The  route  to  be  taken  by  boats  below 
this  lock  at  such  times  was  left  indefinite.  The  objection  to  using  the 
entire  low-water  canal  recommended  by  the  Board,  during  the  higher 
stages,  seemed  to  be  the  difficulty  that  it  was  expected  boats  would  ex- 
perience in  passing  Big  Eddy  Rapids  and  into  the  lower  end  of  the 
canal  when  the  water  had  risen  higher  than  20  feet  above  low  water. 
All  the  gates  of  the  lock  and  canal  were  to  be  of  wood.  Following  the 
report  of  the  Board,  which  received  the  approval  of  the  Chief  of  Engi- 
neers and  Secretary  of  War,  Captain  Powell,  the  officer  in  charge  of 
the  work,  submitted  in  1883  a  proposition  to  change  the  gate  span  of 
thie  canal  from  70  feet  to  90  feet  and  make  the  gates  of  steel.  These 
proposed  changes  were  referred  to  the  members  of  the  Board  for  their 
opinion,  and  after  discussion  it  was  decided  that  the  plan  submitted  by 
the  Board  should  be  adhered  to. 

In  1885  Major  W.  A.  Jones,  the  officer  then  in  charge,  proposed  in  a 
letter  to  the  Chief  of  Engineers  to  reduce  the  width  of  the  lock  to  8() 
feet  and  make  the  gates  the  full  width  of  the  lock  iu  order  to  omit  the 
shoalders  at  the  gates  provided  for  in  the  original  project,  which  seemed 
to  him  to  be  objectionable.  This  communication  was  referred  to  the 
surviving  members  of  the  former  Board  and  also  to  Lieutenant-Colonel 
Poe,  the  officer  then  in  charge  of  the  St.  Mary's  Falls  Canal,  and  after 
dae  consideration  it  was .  decided,  with  the  approval  of  the  Secretary 
of  War,  that  the  gates  should  be  extended  to  the  full  width  of  the  lock, 
bat  that  the  latter  should  retain  its  original  width  of  90  feet. 

In  the  drawings  before  the  Board  submitted  by  Captain  Powell,  the 
location  of  the  canal,  the  size  of  the  lock  (the  height  of  its  walls  and 
lower  gates  being  sufficient  for  the  passage  of  boats  to  a  stage  of  20  feet 
above  low  water)  and  the  lower  guard-gate  are  in  accordance  with  tbe 
project  of  the  former  Board,  and  the  width  of  the  gate-span  has  been 
changed,  as  subsequently  approved,  to  the  full  width  of  the  lock. .  The 
lock  has  been  moved  up-stream  and  the  guard-gate  for  the  head  of  the 
canal  in  the  Board's  project  has  been  moved  down-stream  and  with  the 
opper  gates  of  the  lock  forms  a  second  lock  of  the  same  dimensions  as 
the  one  approved.  Captain  Powell  proposed  to  excavate  the  bottom  of 
this  second  lock  to  a  depth  of  4  feet  below  the  level  of  the  bottom  of 
the  canal  above  the  upper  gates,  in  order  to  provide  for  the  passage 
of  boats  with  a  draught  of  8  feet  by  a  single  lockage  at  higher  stages 
than  20  feet  above  low  water  on  gauge  No.  2.  The  upper  gates  of  the 
first  lock  are  increased  in  height  accordingly,  and  its  upper  guard-gate 
is  retained  and  placed  so  as  to  leave  an  available  length  of  300  feet  for 
lockage  between  it  and  the  upper  gate  of  the  second  lock.  By  using 
the  last  two  gates  mentioned  the  passage  of  boats  is  permitted  to  a 
height  of  40.7  feet  above  low  water  on  the  lower  gauge.  The  average 
duration  of  the  water  above  this  level,  according  to  the  observations  of 
the  last  nine  years,  is  twelve  days  per  year.  The  modifications  pro- 
posed by  him,  therefore,  practically  provide  for  an  all-the-yearround 
navigation  through  the  canal. 

It  is  also  proposed  by  Captain  Powell  to  place  a  caisson  gate  in  front 
of  the  upper  lock-gates  and  gradually  increase  the  width  ot  tbe  portion 
of  the  canal  above  this  gate  from  90  feet  near  it  to  250  feet  at  its  bead 
or  junction  with  the  river,  in  order  to  allow  boats  to  enter  it  with  greater 
ease,  supply  a  harbor  for  them  out  of  the  river-currents  while  waiting 
to  pass  through  the  locks,  and  also  to  enable  them  to  pass  each  other 
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in  the  canal.  For  the  same  reason  the  width  of  the  canal  below  the 
locks  is  increased  to  140  feet  The  canal  embankment  is  continued  at 
a  height  of  2  feet  above  the  highest  water  from  its  npper  end  to  below 
the  upper-lock-gates,  after  which  it  gradually  diminishes  in  height  6 
feet  and  then  remains  level  on  top  to  nearly  its  lower  end.  The  appw 
lock-gates  are  carried  to  a  height  of  6  inches  below  the  highest  portion 
of  the  embankment  to'  serve  as  guard-gates  for  the  canal. 

In  the  report  accompanying  the  drawings,  a  copy  of  which  is  here 
with,  Captain  Powell  fully  explains  the  proposed  modifications  and 
gives  the  reasons  therefor.  He  also  recommends  that  reference  96  on 
gauge  No.  1  be  taken  as  the  low- water  level  at  the  bead  of  the  canal, 
and  reference  64  on  gauge  2,  or  the  lower  gauge  of  the  canal,  be  taken 
as  the  level  of  the  lower  miter-sill  of  the  lower  lock.  For  a  navigation 
of  8  feet  draught  this  would  place  the  level  of  low  water  at  the  foot  of 
the  canal  at  reference  72  on  the  same  gauge.  The  Board  of  1S80  in 
their  report  remark  as  follows : 

After  careful  examination  this  Board  agrees  with  the  opinion  expressed  by  tiie 
Board  of  Engineers  for  the  Pacific  coast  in  the  report  referred  to  ( dated  Aognst  19, 
1879),  *^  that  actual  construction  ought  to  await  the  improvement  of  the  river  fromtbe 
foot  of  the  main  rapids  to  the  lower  steam-boat  landing  "  and  for  the  reasons  stated. 

The  effect  of  removtng  the  rocks  and.  reefs  In  the  bed  of  ^he  river  wiU  be  to  lower 
the  water-surface  at  a  low  stage,  and  the  removal  of  the  projecting  points  above  low 
water  will  increase  the  cross-section  of  discharge  and  reduce  the  velocities  at  higher 
stages. 

Tne  amount  of  this  lowering  of  the  water-surface  can  only  be  determined  practi- 
cally, as  it  is  absolutely  impossible  to  calculate  it  with  any  degree  of  accuracy.  The 
date  of  final  completion  of  the  work  for  navigation  at  a  low  and  medium  stage  need 
not  be  deferred  by  the  improvement  of  the  river  or  lower  approach  to  the  canaL 
The  excavation  of  the  canal  prism  may  be  continued.  The  stone  for  the  locks  can  be 
prepared,  the  timber  for  the  gates  purchased  and  seasoned,  and  other  materials  aceo- 
mnfated,80  that  when  construction  is  actually  begun  it  may  go  forward  with  the 
greatest  practicable  rapidity. 

From  the  foregoing  quotation  it  is  apparent  that  the  projects  submit- 
ted by  both  of  the  preceding  boards  which  have  discussed  this  subject 
contemplated  an  advanced  state  of  river  improvement  below  the  canal 
before  the  level  of  low  water  for  navigation  was  established,  and  the 
reference  of  the  lower  miter-sill  of  the  lock  determined. 

Captain  Powell,  in  his  report  before  referred  to,  states  that — 

It  should  be  explained  that  96  on  gauge  1  is  ordinary  extreme  low  water  of  oaTi- 

fation.  A  still  lower  stage  on  an  open  river,  and  lower  by  about  .5  of  a  foot  gauge 
,  or  about  .7  of  a  foot  gauge  2,  has  occurred,  it  is  believed,  at  intervals  of  %m  w> 
twenty  years,  but  only  once  in  the  last  nine  years,  and  when  an  open  river  dropped 
to  a  lowest  reading  of  95.6  gauge  1  and  remained  below  96  for  eight  days. 

In  regard  to  the  effect  of  the  river  improvement  lowering  the  low- water 
level  below  the  canal  and  the  probable  result  of  its  continuance,  Captain 
Powell  states : 

That  the  river  work,  as  far  as  affecting  this  lowering,  is  accepted  as  completed. 
That  was  the  decision  of  my  predecessor,  with  the  concurrence  of  the  sapervinng 
engineer,  I  believe. 

Should  this  work  continue,  he  adds : 

The  resulting  low- water  surface  might  be  70  or  even  less.  If  it  were  made  m 
low  as  69.2 'a  sill  at  64  would  fail  to  pass  an  8-foot  draught  on  the  average,  aecordiog 
to  records  for  the  last  nine  years— twenty-seven  days  annually — when  the  river  was 
open.  If  the  low- water  surface  were  lowered  to  70.6,  the  average  duration  of  lees 
than  8  feet  depth  on  a  sill  at  64  would  be  eight  days. 

The  Board,  after  a  careful  study  of  the  subject  and  fully  discossinf 
with  Captain  Powell  the  plan  submitted  by  him,  as  well  as  coDSultinf 
with  Lieut.  Col.  Houston,  is  of  the  opinion  that  the  project  for  the  con- 


Digitized  by  VjOOQIC 


APPENDIX   8S — ^REPORT   OP   MAJOR   HANDBURT.  2173 

Btraction  of  the  Cascades  Oaual  should  at  this  time  be  limited  to  provid- 
ing for  na\dgatioQ  up  to  a  stage  of  20  feet  above  low  water,  which  con- 
forms to  the  extent  of  the  projeci  submitted  in  the  report  of  the  Board 
of  1880.  As  to  the  details  of  the  project,  it  is  deemed  advisable  to  depart 
from  those  heretofore  approved.  It  is  accordingly  recommended  that 
th^  location  of  the  lock  and  the  position  of  the  guard-gates  of  the  canal 
a  lock's  length  above  the  upper  gates  of  the  lock,  as  proposed  by  Gap- 
tain  Powell,  be  approved ;  the  size  of  the  lock  to  remain  the  same  as 
that  included  in  the  project  of  the  Board  of  1880. 

The  upper  guard-gate  of  the  lock  should  be  oipitted,  as  it  is  rendered 
unnecessary  by  the  changed  position  of  the  guard-gate  of  the  canal,  and 
further  work  upon  the  caisson  gate  should  be  suspended  as  soon  a»  the 
recess  for  it  now  under  construction  is  completed,  as. the  Board  regards 
this  ^ate  of  doubtful  utility.  All  the  work  proposed  by  Captain  Powell 
to  provide  for  navigation  for  stages  higher  than  20  feet  above  low  water 
should  also  be  omitted,  including  the  excavation  of  the  bottom  of  the 
canal  between  the  guard-gate  in  its  new  position  and  the  upper  gates 
of  the  lock.  The  proposed  excavation  is  advocated  by  him  as  necessary 
to  permit  boats  with  a  draught  of  8  feet  to  pass  through  the  canal  at  a 
single  lockage  during  stages  from  20  feet  to  24  feet  above  low  water; 
the  only  other  method  of  accomplishing  the  same  object  being  to  in- 
crease the  height  of  the  walls  and  lower  gates  of  the  lock.  The  Board 
does  not  regard  the  prospective  advantage  to  be  gained  to  navigation 
by  the  increase  in  depth  of  what  can  eventually  be  used  as  a  second  lock 
at  high  stages  and  the  consequent  lowering  of  the  upper  miter-sill  of 
the  lock  sufficient  to  warrant  the  expenditure  at  this  time.  It  will  be 
observed  that  the  omission  of  this  work,  even  if  the  project  be  extended 
at  some  future  day  for  navigation  at  higher  stages,  will  only  affect  and 
slightly  delay  the  passage  of  boats  by  the  use  of  two  locks  instead  of 
one  during  a  range  of  4  feet  in  the  height  of  the  water. 

With  the  present  advanced  state  of  the  river  improvement,  which 
permits  boats  to  pass  without  difficulty  up  to  the  foot  of  the  canal,  the 
Board  considers  it  inadvisable  to  further  delay  the  actual  construction 
of  the  lock.  It  therefore  recommends  that  the  level  of  low  water  be 
assumed  from  the  data  that  has  been  obtained  during  t^e  last  nine  years, 
as  proposed  by  Captain  Powell.  This  will  make  low  water  above  the 
lock  96  on  the  upper  gauge^and  below  the  lock  72  on  the  lower  gauge ; 
and  for  an  8-foot  draught  the  upper  and  lower  miter-sills  of  the  lock  88 
and  64  prespectively •  Should  the  continuance  of  the  river  improvement 
result  in  a  further  lowering  of  the  low- water  level  that  is  injurious  to 
navigation,  the  proper  remedy  for  the  difficulty  can  only  be  ascertained 
by  a  study  of  the  conditions  existing  at  the  time. 

The  Board  further  recommends  that  the  top  of  the  gates  and  of  the 
walls  of  the  lock  be  placed  at  reference  110,  the  height  necessary  for 
lockages,  to  a  level  of  20  feet  above  low  water ;  that  the  upper  and  lower 
guard-gates  of  the  canal  be  carried  to  the  heights  given  on  the  draw- 
ings, or  references  141.5  and  100  respectfully ;  that  the  sides  of  the  canal 
be  built  of  dry  stone- mas'^nry  to  a  height  which  will  correspond  to  a  rise 
of  the  river  of  20  feet  at .  auge  No.  2,  i.  e.,  to  reference  92  below  the  lock, 
and  to  reference  110  above  the  lock,  with  the  exception  of  thpse  por- 
tions of  the  walls  that  support  the  upper  guard-gate,  which  should  be 
of  masonry  laid  in  cement  mortar;  that  the  berme  be  given  a  width  of 
at  least  15  feet,  as  recommended  by  the  Board  of  1880,  and  that  the  top 
of  the  canal  embankment  above  the  upper  guard-gate  and  the  mason- 
ry supporting  it  be  carried  up  to  reference  142,  alK>ut  2  feet  above  the 
highest  water  at  the  head  of  the  canal.    Below  the  guard-gate,  for 
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economic  reasons,  the  top  of  the  embankment  shonld  be  reduced  to  dn 
elevation  abont  2  feet  above  the  highest  water  in  the  contignons  sections 
of  the  river,  unless  there  is  an  excess  of  material  to  be  excavated  from 
the  canal  prism. 

The  Increase  of  width  in  the  canal  above  and  below  the  lock  and 
guard-gales,  as  shown  on  the  drawings,  is  regarded  as  advantageous  to 
navigation,  and  is  therefore  recommended  for  approval.  It  may  be  nec- 
essary to  supplement  the  work  at  the  head  of  the  canal  by  fender  pil- 
ing or  a  series  of  detached  cribs  filled  with  stone,  in  order  to  facilitate 
access  to  it  and  to  prevent  boats  from  being  carried  over  the  rapids  while 
endeavoring  to  enter  it.  The  Board  favors  the  latter  method,  as  it  af- 
fords all  the  protection  necessary  and  allows  the  escape  of  drift  that  may 
accumulate  at  the  head  of  the  canal  through  the  openings  between  the 
cribs. 

Captain  Powell  proposes  to  fill  and  empty  the  locks  by  culverts  under 
the  miter-sills  and  in  the  floor  of  the  chamber.  The  experience  of  the 
members  of  the  Board  is  against  this  method,  as  it  places  the  valves  io  the 
deepest  water,  renders  them  most  difficult  of  access  in  case  of  necessity, 
more  liable  to  damage  and  obstruction  from  silt  and  d^bris^  and  the 
aparatus  for  opening  and  closing  them  more  complicated.  With  (di- 
verts in  the  side- walls  these  objections  are  removed.  It  is  therefore  sug- 
gested that  additional  study  be  given  to  the  location  of  the  calverts 
before  their  position  is  finally  determined. 

When  the  work  proposed  herein  is  completed  and  its  effect  upon  nav- 
igation, together  with  that  of  other  improvements  upon  the  river  in 
progress,  and  for  which  plans  have  been  approved, is  known,  it  is  pos- 
sible that  some  extension  of  the  project  now  presented  for  the  canal, 
providing  for  navigation  at  higher  stages,  may  be  necessary.  It  is  the 
judgment  of  the  Board  that  this  part  of  the  subject  should  be  post- 
poned until  the  interests  of  navigation  demand  ltd  consideration,  and 
in  the  mean  time  the  project  recommended  shonld  be  completed  as  rap- 
idly as  possible,  in  order  that  the  navigation  of  this  portion  of  the  river 
may  be  relieved  at  as  early  a  day  as  practicable. 
BespectfuUy  submitted, 

WM.  p.  OBAiaHILL, 

Colonel,  Engineer. 
G.  L.  Gillespie, 

Lieut.  CoLj  Engineere, 
Jab.  0.  Post, 

Md^ar  of  JEngineen. 
The  Ghibp  op  ENamsBBS,  XT.  S.  A. 


SS  3. 

improvement  op  the  CHEHALI8  RIVER,  WASHINGTON    TERRITORT 

The  project  for  the  improvement  of  this  river  consists  in  removing 
logs,  snags,  and  other  obstructions  from  its  bed  and  banks,  so  as  to  pro- 
vide a  navigable  channel- way  during  its  medium  and  higher  stages  for 
steam- boats  from  Olaquato,  a  town  situated  at  its  hes^ waters,  to  its 
mouth  in  Gray's  Harbor.  This  distance  is  between  80  and  100  miles. 
Montesano,  12  miles  from  its  mouth,  is  the  head  of  coasting  naviga- 
tion.   Eighteen  feet  at  high  tide  can  be  carried  to  this  point.    The  h^ 
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of  tide  is  at  Elma,  aboat  16  miles  above  Montesano.  Between  these 
points  navigation  is  obstracted  by  snags  and  fallen  trees.  By  removing 
tbese  a  good  all- the  year-roand  channel  can  be  provided  from  Elraa  to 
the  month.  Above  Elma  the  river  is  practically  blockaded  during  the 
sammer  and  fall  by  snags,  rafts,  shoals,  and  principally  a  want  of  water. 
At  this  time  the  river-bed  is  a  succession  of  shoals  and  pools ;  the  depth 
of  water  on  the  shoals  in  many  cases  is  reported  to  be  from  6  to  12  inches. 
No  attempt  has  yet  been  made- to  improve  these  shoals.  With  the  funds 
appropriated  for  the  improvement  of  this  river,  openings  have  been  made 
through  two  large  jams  in  the  upper  river,  and  the  worst  snags  and 
drift-heaps  removed  from  there  to  the  head  of  coasting  navigation. 
Logging  and  small-boat  navigation  have  been  facilitated  by  these  opera- 
tions. At  the  close  of  the  last  fiscal  year  a  small  party  was  in  the  field 
removing  these  obstructions.  This  party  remained  out  until  about  the 
middle  of  August,  when  it  was  withdrawn  and  discharged  because  of  an 
exhaustion  of  the  funds  available  for  the  work.  During  July  an  d  August 
353  snags  and  129  overhanging  trees  were  removed. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  Headquarters  of  the 
Army,  Adjutan^Genera^s  Office,  Washington,  D.  O.,  March  14,  1888, 1 
relieved  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  of  the  charge  of 
this  work  April  13, 1888. 

The  estimate  for  the  fiscal  year  ending  June  30, 1889,  was  $3,000.  It 
was  thought  that  this  amount  could  be  profitably  expended  on  the  river 
below  Elma  during  that  year.  A  like  sum  is  estimated  for  work  during 
the  year  ending  June  30, 1890. 

APHEOPRIATIONS. 

August  2,  1882 $3,000 

July  5,  1884 2,500 

Augu8t5,  1886 2,500 

Total 8,000 

Chehalis  Biver  is  in  the  collection  district  of  Oregon.  The  nearest  lig)it-house  ia 
on  Toke  Point,  at  the  entrance  to  Shoal  water  Bay,  16  miles  south  of  Gray's  Harbor, 
into  which  the  river  empties. 

Money  statement. 

July  1,  1887,  amount  available $1,269.94 

Received  from  sale  of  faze  and  caps  to  appropriation  improving  Skagit 

and  other  rivers,  Washington  Territory 15.54 

1,285.48 
Jnly  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1887 $1,244.97 

Joly  1, 1888,  outstanding  liabilities 1.34 

1,246.51 

July  1,  1888,  balance  available 39.17 

Amount  appropriated  by  act  of  August  11, 1888 2,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 2, 039.  I7 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890      3, 000. 00 
ubmitted  in  compliance  with 
harbor  acts  of  1966  and  1867. 


Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
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SS  4. 

IMPROVEMENT   OF  THE    SKAGIT,    STEILAQUAMI8H.  NOOTSACK,  SNOHO- 
MISH, AND  SNOQUALMIE  RIVERS,  WASHINGTON  TERRITORY. 

The  waters  of  these  rivers  all  rise  on  the  western  slope  of  the  Oascade 
Range  and  empty  into  Puget  Sound,  on  its  eastern  side,  between  the 
tbrty-ninth  and  forty-eighth  parallels. 

The  Snoqnalmie  is  a  branch  of  the  Snohomish. 

The  aggregate  lengths  of  all  is  estimated  to  be  about  250  miles. 

The  project  for  their  improvement  contemplates  the  removal  of  logs^ 
snags,  trees,  and  other  obstructions  to  their  navigation.  There  is  pro- 
vided for  this  purpose  a  snag-boat,  partially  completed,  with  an  outfit 
of  tools  and  appliances,  which  passes  from  one  river  to  the  other,  doiug 
service  in  each  as  far  as  the  necessities  of  the  commerce  require  and  the 
limited  appropriations  will  admit.  At  the  end  of  the  last  fiscal  year 
$3,828.57  were  available  for  operations  upon  these  rivers  and  the  care 
of  the  property. 

By  the  22d  of  August,  the  waters  having  run  out  to  a  fair  working 
stage,  the  boat  was  set  to  work  in  the  Snohomish  and  Snoqnalmie  riv« 
ers.  These  operations  were  continued  until  October  26,  when  the  fanda 
which  could  be  devoted  to  the  work  became  exhausted  and  the  boat  was 
laid  up  in  ordinary.  During  these  two  months  of  active  work  708 snags 
were  removed  from  these  rivers,  resulting  in  a  material  improvement  to 
their  navigation.  No  work  was  done  in  either  of  the  other  rivers,  and 
they  remain  in  the  same  condition  as  reported  in  the  last  Annual  Heport» 

The  funds  on  hand  are  now  substantially  exhausted,  being  but  $102.15, 
barely  sufficient  for  the  care  of  the  property  for  two  months.  During 
the  year  but  two  months  were  devoted  to  active  field  work  and  about 
$2,200  spent.  During  ten  months  the  plant  was  tied  up  to  the  bank 
and  $1,000' spent  in  repairs  and  taking  care  of  it.  With  the  funds 
that  may  become  available  for  operations  during  the  coming  fiscal 
year  obstructions  will  be  removed  from  these  rivers  in  accordance  with 
the  project. 

By  virtue  of  paragraph  1,  Special  Orders,  No.  60,  Headquarters  of 
the  Army,  AdjutantGeneral's  Office,  Washington,  D. 0.,  March  14, 1888^ 
I  relieved  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  of  the  charge  of 
this  work  April  13,  1888. 

APPROPRIATIONS. 

June  14, 1880 <8,500 

August  *2, 1882 20,000 

July  5,1884 10,000 

Augusts,  1886 J. 10,000 

Total 42,500 

These  rivers  are  in  the  collection  district  of  Puj^et  Sound.  The  nearest  porl  of 
entry  is  Port  Townsend,  Wash.    The  nearest  light-houses  are  on  Puget  Souod. 

Money  statement, 

July  1, 1887,  amount  available $3,829.54 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitie»outstanding  July  1,1887 $3,727.39 

July  1, 1888,  outstanding  liabilities .82 

3,72afl 

July  1, 1888,  balance  available 101.83 

Amount  appropriated  by  act  of  August  11,  1888 15,000.00 

Amount  avai  lable  for  fiscal  year  ending  June  30,  1889 15, 101. 33 

Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890    12, 000. 00 
Submitted  in  conipliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867. 


\ 
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S  S  5. 

GAUOma  WATERS  OP  THE  COLUMBIA  RIVER,  OREGON. 

The  object  of  these  gaugings  is  to  keep  a  record  of  the  flactaations 
of  the  Oolambia  Eiver,  which  will  be  used  in  connection  with  its  im- 
provement at  varioas  points.  By  the  ganges  established  at  various  points 
the  pilots,  captains,  and  those  interested  in  navigation  are  enabled  to 
ascertain  the  stage  of  water  at  all  times  on  the  crossings  and  places  of 
difficult  navigation,  and  to  regulate  the  movement  and  draught  of  their 
vessels  accordingly.  An  automatic  self-registering  gauge  at  Astoria 
has  been  found  to  be  useful  in  indicating,  in  a  general  way,  the  condi- 
tion of  the  bar  at  the  mouth  of  the  river,  besides  giving  much  data 
from  which  the  tide  tables  are  constructed. 

It  is  unfortunate  that  these  varioas  gauge-readings  could  not  be  made 
continuous.  Owing  to  a  want  of  funds  with  which  to  pay  the  small 
but  necessary  expense  of  their  maintenance  and  observation,  they  were 
discontinued. 

To  maintain  them  constantly  a  yearly  appropriation  of  $2,000  will 
be  necessary. 

APPROPRIATIONS. 

Aagu8t2,1882 |r»00 

Jaly  5,  1884 1,000 

Augusts,  1886 1,000 

Total 2,500 

Money  statement 

July  1,  1887,  amount  ayailable $45.20 

July  1, 1888,  amount  expended  during  fiscal  year,  exolusive  of  liabiUties 
outstanding  July  1,  lS€I 45.20 

Amount  appropriated  by  act  of  August  11, 1888 2,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18D0     2, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


SS  6. 

peeliminary  examination  of  wood  rivee,  oregon. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  U^  1887. 
Sib  :  I  have  the  honor  to  here  sabmit  a  report  of  a  preliminary  exam- 
ination of  Wood  Eiver,  Oregon.  A  report  based  on  information  ol>- 
tained  to  that  time  was  forwarded  last  February ;  the  tenor  of  this  re- 
port was  that  the  river  was  not  worthy  of  improvement.  Since  then 
farther  investigation  and  a  personal  examination  have  been  made ;  and 
I  have  now  to  say  that  the  river  is  not  worthy  of  improvement,  since  it 
is  not  a  navigable  water  of  the  United  States  and  since  it  has  no  present 
commerce  nor  any  prospective  commerce  of  a  value  commensurate  with 
the  cost  of  improvement. 
BNG  88 137 
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Wood  Biver  is  a  short  stream  flowing  south  from  near  Crater  lak 
in  the  Cascade  Mountains  of  southern  Oregon,  and  emptying  into  Upp 
Klamath  Lake  at  its  northern  end.  The  lake  is  some  30  miles  long  I 
5  to  15  miles  wide,  and  is  quite  navigable.  Link  Biver,  not  navigali] 
1^  miles  long,  and  at  whose  mouth  is  Linkville,  forms  the  oatlet 
Upper  Klamath  Lake. 

A  small  screw-steamer  runs  on  the  lake  from  near  the  head  of  Lii 
Biver  to  near  the  foot  of  Wood  Biver,  these  landings  being  nstan^ 
the  lowest  and  highest  points  which  a  steam-boat  can  reach. 

There  is  no  business  for  a  steamer  on  Wood  Biver,  except  possib 
some  Government  freighting,  to  cheapen  which  is  the  argument,  as  u 
derstood,  of  the  citizens  who  desire  the  improvement 

The  lower  part  of  Wood  Biveris  the  western  boundary  of  the  Klamal 
Indian  Beservation ;  Fort  Kalmath,  a  one-company  infantry  post,  is  i 
miles  east  of  a  wagon  bridge  crossing  Wood  Biver,  about  6  miles  fm 
its  mouth ;  the  Indian  agency  is  about;  2  miles  east  of  the  river  as 
nearly  half-way  from  the  upper  lake  landing  to  the  fort 

Upon  inquiry,  the  military  department  commander  forwarded  a  r 
port  of  the  Fort  Klamath  post  commander,  stating  that  it  is  not  like! 
if  navigation  by  steamer  on  Wood  Biver  were  made  good  that  it  coo] 
cheapen  freight  charges  at  Fort  E^lamath  over  the  route  now  osed.  I 
appears,  further,  that  these  routes  are  apt  to  be  improved  in  the  ne;j 
future  by  the  construction  of  railroads  in  the  adjacent  country,  and  thj 
Fort  Klamath  is  not  expected  to  be  a  permanent  post.  These  remari 
are  applicable  to  the  situation  at  the  Indian  agency. 

Most  of  the  Government  supplies  are  delivered  by  wagon  over  tfc 
Klamath  Biver  road  through  LinkvUle,  and  thence  over  a  good  road  i 
the  east  of  Klamath  Lake;  it  appears  it  would  not  pay  to  make  i« 
additional  handlings  of  the  freight  to  secure  part  water  camsLgej  an 
which  would  replace  the  best  part  of  the  land  haul. 

A  portion  of  the  Government  supplies,  potatoes  and  flour,  come  froi 
Linkville  or  from  a  mill  between  Linkville  and  the  landing  at  the  foot  < 
the  lake.  These  supplies  go  up  the  lake  to  the  upper  landing  and  thenc 
by  wagon  over  an  excellent  road,  about  4  miles  to  the  agency  and  9  mik 
to  the  fort;  the  land  freighters  here  are  Indians,  who  are  hired  at  lot 
rates.  Steamboating  on  Wood  Biver  would  aid  this  freightage.  Tk 
only  way  to  attain  it  at  reasonable  cost  is  by  means  of  a  small  Ugbl 
draught  stern- wheel  boat  of  good  power,  instead  of  the  two  weak  aui 
deep  boats  heretofore  used. 

Wood  Biver,  even  below  the  bridge  crossing,  is  a  narrow,  rapid  stream 
meandering  between  low  banks,  and  with  a  delta  mouth  having  ver] 
shoal  and  intricate  channels.  Above  the  delta  the  depths  are  2  t)  ^ 
feet,  and  sometimes  5  feet;  the  width  is  from  30  to  40 feet;  the  bed  oj 
the  stream  is  in  constant  motion ;  it  consists  of  light  mountain  detri 
tns,  slowly  transported  along  in  immense  volume  and  through  seFeral 
mouths  to  the  shoal  part  of  the  lake. 

A  strong,  flat-bottomed  stern-wheel  boat  could  plow  through  tiic  bot 
tom  or  wash  out  a  pathway,  which  of  coarse  would  speedily  fill  up ;  bat 
to  maintain  a  channel  by  permanent  works  or  by  machines  wonld  be  ex 
ceedingly  difficult  and  expensive. 

Very  respectfally,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  JEn^neert, 

TUe  ^nxBV  op  ENaiiTOERs,  U.  S.  A.  \ 
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SS7. 

PRELIMINARY  EXAMINATION  OP  LINK  RIVER,  OREGON. 

United  States  Engineer  Office, 

Portland,  Oregon^  December  14, 1887. 

Sir  :  I  have  the  honor  to  here  submit  a  report  of  a  preliminary  ex- 
amination of  Link  Eiver,  Oregon.  A  report  based  on  information  ob- 
tained to  that  time  was  forwarded  last  February;  the  tenor  of  this 
i-eport  was  that  the  river  was  not  worthy  of  improvement.  Since  then 
further  investigation  and  a  personal  examination  have  been  made ;  and 
I  have  now  to  say  that  the  river  is  not  now  worthy  of  improvement 
by  the  General  Government,  since  it  is  doubtful  if  it  be  a  navigable 
water  of  the  United  States,  and  since  its  present  and  prospective  com- 
merce are  not  of  a  value  commensurate  with  the  cost  of  an  adequate 
improvement. 

Link  Eiver  is  the  outlet  of  Upi)er  Klamath  Lake,  southern  Oregon. 
The  river  is  1^  miles  long,  and  has  a  fall,  principally  in  its  middle  third, 
of  some  60  feet.  There  is  a  low  fixed  county  bridge  at  Linkville.  This 
place  is  the  county  seat  and  local  center  of  trade  of  the  Klamath  coun- 
try, a  sparsely  settled  grazing  and  farmin£r  region,  and  is  situated  at 
the  foot  of  the  river,  and  on  the  shore  of  a  small  lake  not  specially 
uamed,  in  which  the  waters  spread  out  before  forming  Klamath  Biver ; 
this  river  sends  an  arm  from  near  its  head  into  the  Lower  Klamath 
Lake,  which  is  partly  in  Oalifomia. 

There  is  a  small  screw-steamer  on  the  Upper  Klamath  Lake,  and  a 
stern  wheel  boat,  it  is  understood,  is  now  being  placed  to  run  from 
Linkville  to  the  lower  lake  and  on  some  12  miles  of  the  uppei:  portion 
of  Klamath  Biver,  or  to  a  point  where  the  new  town  of  Keno,  Oregon, 
has  been  founded,  and  where  a  wagon  bridge  crosses  the  river.  There 
is  good  water  for  not  more  than  a  mile  below  the  town ;  rapids  then 
commence  and  continue  along  the  river's  course  through  northwestern 
California  almost  to  the  ocean,  some  220  miles.  On  this  part  of  the 
river  there  is  no  navigation,  nor,  as  far  as  present  information  goes,  any 
expectation  of  navigation. 

The  supplies  for  the  Klamath  country  are  hauled  in  by  wagon  ftom 
the  California  and  Oregon  Bailroad,  over  the  Klamath  Biver  road  via 
Keno  to  Linkville.  Wagons  with  Government  freight  for  Fort  Klamath 
and  the  Klamath  Indian  Agency  go  through  Linkville  and  28  miles 
further  to  the  steamer  lauding  on  the  upper  lake,  the  nearest  one  to  the 
[>o8t  and  agency.  The  full  improvement  of  Link  Biver  would  aid  this 
Government  transportation. 

On  the  other  hand,  the  Government  establishments  named  are  not 
at  all  likely  to  be  permanent,  and  the  building  of  railroads  through  or 
near  the  Klamath  country,  which  may  be  expected  soon,  may  change 
local  transportation  routes,  so  that  Link  Biver,  even  if  improved,  would 
have  less  influence  than  upon  present  transportation  routes.  A  small 
boat  railway  is  the  plan  of  improvement  adapted  for  the  situation  at 
Link  Biver;  but  it  is  believed  the  whole  yearly  cost  of  the  Government 
wagon  freighting,  which  could  be  replaced  by  the  water  carriage,  is  less 
than  the  interest  on  the  cost  of  the  boat  railway. 

Improvement  of  Link  Biver  would  be  very  convenient  for  the  steam-  • 
I'oat  on  the  upper  lake,  since  then  she  could  land  directly  at  Linkville, 
instead  of  approaching  only  within  1^  miles  of  the  nearest  business  part 
of  the  town,    The  steamer^s  traffic  is  now  entirely  local    It  is  possible, 
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however,  that  commerce  ftx>m  California  points  on  the  lower  lake  to 
Linkville  and  to  the  upper  lake  may  in  the  fatore  form  an  interstate 
highway  along  this  part  of  the  Elamath  water-way.  Kot  much  is 
known  of  the  navigability  of  the  lower  lake;  there  has  been  no  boating 
upon  it  as  yet,  and  some  parts  are  thought  to  be  nothing  more  than 
extensive  marsh. 

The  building  of  locks  by  the  Government  to  overcome  the  62-foot  fall 
of  Link  Biver  has  been  proposed,  but  most  of  the  citizens  whose  <^inion 
is  known  desire  the  removal  of  a  low,  narrow  reef  from  the  extreme 
head  of  the  river.  Below  this  reef,,  and  before  the  main  rapids  com- 
mence, is  a  iK>ol  of  slackwater,  about  half  a  mile  long,  aiid  whose  sur- 
face is  1^  feet  to  2  feet  below  the  lake  surface.  A  safe  channel  through 
the  reef  would  bring  the  steam-boat  landing  a  half  mile  nearer  the  town; 
but  the  main  result  desired  is  the  lowering  of  the  lake,  in  order  to  drain 
tracts  of  swamp  lands,  which  border  the  Upper  £lamath.  and  oonnec^ 
jng  lakes.  A  complete  removal  of  the  reef^  several  hundred  feet  long, 
would  be  necessary  for  this  work,  which  may  be  proper  for  the  county 
or  State  to  undertake  or  to  authorize. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 

Captain  of  JEngmesrs. 

The  Chief  of  Engineers,  U.  S.  A. 
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IMPROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW  PORT- 
LAND, OREGON,  OF  UPPER  WILLAMETTE,  UPPER  COLUMBIA,  AND 
SNAKE  AND  COWLITZ  RIVERS,  OREGON  AND  WASHINGTON  TERRITORY, 
AND  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 


REPORT  OF  MAJOR  WILLIAM  A,  JONES,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Columbia  and  Lower  Willamette  Rivem, 

below  Portland,  Oregon. 

2.  Upper  Willamette  River,  Oregon. 

3.  Upper  Columbia   and  Snalce  Rivers, 

Oregon  and  Washington  Territory. 


4.  Lower  Clearwater  River,  Idaho. 

5.  Cowlitz  River,  Washington  Territory. 


United  States  Engineer  Office, 

Portland^  Oregon^  July  3, 1888. 
Sir  :  I  have  the  honor  to  sabmit  herewith  aanual  reports  for  the 
works  of  river  improvement  temporarily  in  my  charge  on  Jane  30, 
1888. 

These  works  were  in  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers, 
until  Jane  20, 1888,  and  the  annual  reports  were  prepared  by  him,  and 
are  forwarded  by  me  without  change  or  addition. 
Very  respectfully,  your  obedient  servant, 

W.  YouNa, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


As  the  commerce  in  all  the  region  in  which  these  works  lie  centers  in 
Portland,  Oregon,  to  avoid  repetition  I  will  submit  herewith  the  commer- 
cial statistics  seqnired  by  Congress,  making  reference  thereto  in  the 
description  of  each  work. 

The  rivers  are  in  the  collection  districts  of  Willamette  and  Oregon. 
The  ports  of  entry  are  Portland  and  Astoria,  Oregon.  The  nearest 
light-houses  and  works  of  defense  are  at  the  mouth  of  the  Columbia 
Biver. 
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OMMBRCIAL  STATISTICS. 


Arrivah  and  clearances  of  vessels  and  commerce  ai  Portland,  Oregon,  diuring  the  jfear 

ending  Jane  30,  1888. 


Coastwise. 

Foreign  ports. 

Vessels— 

American. 

Foreign. 

No. 

Tons. 

Ka 

Tons. 

No. 

Tons. 

No. 

Tons. 

Arrived  in  1887-'88 

126 
132 

172,626 
188.775 

4 
21 

8,214 
21.824 

105 
97 

129.278 
116,977 

235 
250 

806.  U8 
327,576 

Cleared  in  1887-'88        

Commerce.  1887-'88: 

Exports  ..i H»«'«,W6.06 

Imports. «..        864.685.r 

Duties  collected ' 660.82LS5 


Columbia  River  wheat  fleets. 

Years. 

British. 

American. 

AU 
others. 

Total 
cleaned. 

To<ja 

tonnage. 

1876-*76 

481                 0 

59 

5 

63 

81 

89 

123 

80 

94 

114 

141 

132 

101 

60,566 
57.157 
74,429 
65.801 
73,359 
79^038 

1H76-77        

63 
62 
49 
67 
71 
102 
55 
74 
91 
126 
121 
92 

9 
10 
13 

8 
15 
16 
19 
18 
19 
11 
10 

5 

1877-'78 

1678-79 

lK79-'80 

1880^*81 

1881-82 

117.281 
82,601 

1882->'83 

l883-'S4 

98.687 
113.639 
m  816 

1884-'86 

1885-'86 

1886-'87 

142.897 
125^501 

1887-'88 

Coal  fleet  arriving  at  Portland^  Oregon,  daring  ihe  year  ending  June  20, 1888. 


Months. 


July 

Angast.... 
September. 
October — 
November . 
December  . 
January... 
February . . 

March 

April 

May 

June 

Total 


Domestic 


Cargoes.    Tons. 


2.200 
2,650 
2,21H 
2,858 
3.500 
4.200 
1.185 
6,754 
2.800 
1,838 
2,400 
2.650 


36.053 


Foreign. 


Totals. 


Cargoes.    Tona.  '  Cargoes.    Tons. 


1.014 
4.500  I 
1.450 

4.818 ; 

9.200 
3,500  I 
1.262, 
3.623 
11.400 
3,650 
8,400 
2.065 


56     49.872 


91 


3.214 
7.060 

».2 

7.676 
1X700 
7.700 
2.447 
10.877 
14.200 
5.4^8 
^8i« 
4,605 


84.925 


ArrivUs  and  clearances  of  vessels  and  commerce  at  Astoria,  Oregon,  during  the  year  ending 

June  30, 1888. 


r*Aa, 

-A 1 

Foreign  porta. 

Vessels- 

American. 

Foreign. 

No. 

Tons. 

Na   1    Tons. 

No. 

Tons. 

No. 
:n5 

843 

Tons. 

Arrived  inl887-'88 

220 
223 

312.444 
311. 424 

8          7,768 
10          9,978 

1 

87 
110 

104.272 
128,602 

424. 4N 
450.004 

Cleai-edin  1887-'88 

Commerce,  1887-'88 : 

Exports $1,182,281.00 

Imports 112,445.06 

Duties  collected 87,771.84 
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Statement  of  Cowlitz  River  trafflo^  furnished  hy  Joseph  Kellog  4"  C0*t  ownen  of  (he  Cowlitz 

Biver  steamera. 


Yean. 

Oenend 

merohan- 

dise. 

Hay. 

Shinglet. 

Coal. 

Lumber. 

Logs. 

Live, 
stock. 

Passen- 
gers. 

1878 

Jont. 
2,947 
3,145 
3.858 
8,805 
10,285 
12,486 
4,285 
6.383 
7.180 
7,898 
7,480 

Tom. 
894 
1,249 
1.189 
1,038 

(t) 

4,114 
2,575 
8.807 
3,040 
4,110 
2,508 

Btmehet. 
20,705 
24.413 
26,795 
38,770 
21,346 
32,509 
28.525 
61,280 
61.543 
67.594 
121,446 

Tons, 
*366' 

**'io* 

FeeL,B.M. 

776,120 
1,196,281 
1,257.600 
1,868,640 
1,668,000 
1,498,083 

850.004 
1, 802, 517 
2.072,894 
2,881.890 
1,089,338 

Feet,B.M. 

n 
(*) 
n 

18,000,000 

(*) 

12,000,000 

13,000,000 
14.000,000 
32,000,000 

3,020 
4,178 
6,726 
5,502 
5.864 
5,586 
3,812 
4,317 
4,900 
4.858 
4,772 

8.489 

1879 

9.240 

1880. 

10,472 

1881 

11,155 

18821 

11,632 

1883 

21,227 

1884 

12.000 

1885 _ 

188d 

12,835 
11.552 

1887 

12,892 

1888 

11,688 

*  FSgares  not  given. 

t  Amoonts  for  1882  Indnde  Colambia  River  trafflo  between  Portland  and  month  of  Cowliti  Biver. 

*  Incln^ed  in  general  merchandise. 


LIST  OF  STEAMERS  PLTINO  ON  UPPER  WILLAMETTE,  LOWER  WILLAMETTE,  AMD 
COLUMBIA,  UPPER  COLX7MBIA,  AND  SNAKE  RIVERS,  OREGON  AND  WASHINQTON 
TERRITORY. 


Name. 

Tons. 

Name. 

Tons. 

Upp«>  Willamette  River: 
^telem 

240 

423 

93 

602 

68 

75 

72 

47 

75 

296 

225 

140 

80 

468 

430 

430 

894 

200 

401 

60 

216 

Lower  Willamette  and  Cnlnmbia  Rivers 
—Continued. 
Montesano 

City  of  Salem » 

87 

Cauiope 

OAnAr^l     Miles rr. 

68 

Champion 

Hargey 

98 

Fleetwood 

DolpKIn 

60 

Latona 

Waflaski 

65 

Little  Annie 

Mischief 

50 

If  mintftim^r 

Nellies.  Chapman 

150 

Western  Qaeen 

Frolic :. 

40 

Three  Sisters 

Maria 

185 

Wonder 

G.W.Elder 

1.709 
524 

Alliance 

Willamette  Chief    

Pioneer 

Oregon .-.., 

L642 

Bonanza  

St«te  of  California 

L200 

Occident 

Undine 

280 

Orient 

A.&Field 

97 

8.  F.Charch 

Telephone 

443 

Isabel 

Colambia 

1,746 
195 

N.S.Bentley 

Claim  Parker 

p.  W.  W 

IMxie  Thomnson        ........  .-... 

297 

Wasco 

Hassalo...              ,        x.         .    ... 

860 

T.  J.  Potter 

925 

Total 

4,933 

134 
44 

272 
140 
338 
130 
278 
912 
607 
207 
145 
929 

1,312 
334 
209 
394 
289 

1.289 

276 
80 

W.  M,  Hoflg 

481 

Total 

Lower  Willamette  and  Colambia  Rivers: 

20,800 

Governor  Newell 

Middle  and  Upper  Columbia  Rivers: 
FredBilliDffs                       

Ghcncral  Canby 

Joseph  Kellogg 

883 

Locea  Mason 

HarvestQueen  ...  ................. 

697 

Larline 

Kootenai 

268 

Manxanilla 

Bonita     .    . 

'     877 

Ifnltnomah 

Total 

B>R>  Thompson 

1,725 

8. 0.  Reed 

Snake  River: 
i>.  S  Baker 

Toledo 

Tr  aveler 

566 

Wide  West 

Aimota 

895 

Taooma 

Mountain  Oneen 

511 

AMce 

John  Gates .  -. 

550 

E.  N.Cook 

Spokane  

250 

Ocklahama . 

Annie  Faxon       .. 

505 

Beda 

Total 

Walla  Walla 

2,837 

Alaskan 

Graodtotal          

Fannie 

29.795 

Dendrop 
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Statement  of  exports  from  Portland,  Oregon,  during  the  year  ending  June  30,  18^ 


Articles. 

Quantitj. 

Vahw. 

Wheat 

Foreign, 

bnshels.. 

6,812,5'M 

435.800 

6,016.800 

12,221,000 

$8.765.2C« 

1,533.5W 

684,916 

I45»es 

US.  965 

Flour 

battels.. 

Salmon 

.......... ....*ponnds.. 

Lamber 

feet.. 

Other  articles 

Total  valae 

6.24a.2» 

DomuUe. 

bushels.. 

1«  867. 810 

138.074 

17,584,460 

7,430,872 

039 

307,106 

48.121 

1.786,804 

1.889,842 

15,228 

191.564 

585.712 

27,615 

12CC839 

548 

848 

6.478 

10.320 

74,768.000 

11,271,000 

54,180 

2,934 

27,242 

20,122 

29.184 

120 

49 

3,040 

5,300.000 

• 
Wheat 

1.311.680 

520.88i> 

1.753,446 

l.l«5,4ftJ 

17A.550 

Floor 

barreb 

Salmon - -- 

..............  pounds.. 

Wool 

do 

AVoolens 

, cases. . 

Millstnffs 

sacks.. 

147,143 
1»,455 
132,235 
193, 7U 

FUxseed 

do 

Hide* 

..i>onnds.. 

Hops 

do...- 

Biirrel  stock 

packaees. . 

28^907 

Potatoes 

flmshels.. 

141   165 

Oat« 

do.... 

172,725 

1:^626 

23,101 

3,011^ 

IJarley 

do.... 

Li'atber 

Tallow 

........... .Daokaires. . 

Bntter 

do 

14,485 

Ejfjfs 

do.... 

62.  oe?* 

Provisions 

do-... 

151,003 

Lnmber 

feet.. 

8S8,8M 

Laths 

number.. 

22,793 

Green  fruit 

boxes.. 

88;  973 

Dried  fruit 

.....packages. . 

16b  ISO 

Or« 

r...8ao^s.. 

83.966 

Onions 

bnshels.. 

14,557 
25^370 

Furs 

............. .ponnds. . 

Oil 

.barrels.. 

1,060 
49.000 

Teaaelf* 

cases.. 

Stoves .... 

........ ......number  . 

42,866 

Merchandise,  unspecified 

Other  articles 

pounds.. 

121,000 

Total  value 

8,767,615 

Foreijrn 

6,243,280 
8,767.615 

Domestic ^ --- 

Total 

15,010,905 

Beoeipis  of  produce  at  Portland,  Oregon^  danng  the  year  ending  June  30, 1883. 


Articles. 


VaUey.*       Eastern,  f 


Total 


Wheat ponnds.. 

Flour do 

Oats do 

Barley do 

Bran  do  — 

MiUatuffs   do... 

Potatoes bushels.. 

Wool pounds.. 

Hides  do 

Butter packages.. 

Ep^s cases.. 

Fruit boxes.. 

Lime barrels.. 

Flaxseed sacks.. 

Hops * pounds.. 


55,350,400 

57,880.700 

18.202.600 

416,200 

2.412,500 

7,342,680 

90,008 

306,689 

761,127 

1.362 

0.055 

69.125 

22,476 


1,479.808  , 


400. 919, 800 
51,943,200 
1,229,400 
4,446,900 
2,451,300 
3,410,000 


9,440,449 

1,272,830 

389 

101 

124 


78,146 
20.690 


546, 271^  SK 

109, 823,119 

l%432,«a> 

i.889tB« 

^^74^l> 

It.  Off 
78,ltf 


*WUlamette  Valley. 


t  Country  tributary  to  Up^r  (Columbia  and  Snake  riren. 
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Statement  of  traffio  through  th^  Willamette  locks  during  the  year  ending  June  30, 1888. 


escription. 

Qaantity. 

1 

Descriptioo. 

QnanUty. 

Freight  down potinds.. 

Freight  up do  — 

Lumber  down fee(>,B.M.. 

45,605,500 

10,668.000 

885,390 

Passengers  down nnmher. . 

Passengers  up do.... 

4,919 
4,875 

TTi. 

IMPROVEMENT  OF  COLUMBIA  AND  LOWER  WILLAMETTE  fetVERS  BELOW 

PORTLAND,  OREGON. 

This  project  covers  the  Columbia  Biver  from  its  month  to  the  Wil- 
lamette, and  this  river  as  far  np  as  the  city  of  Portland,  Oregon,  the 
whole  distance  being  100  miles.  It  provides  for  a  ship-channel  of  20 
feet  at  low  water,  to  be  effected  by  contraction  works  and  shore  protec- 
tion at  four  bars  between  Portland  and  Oolumbia  City  ;  by  temporary 
improvement;  by  dredging  at  those  bars  during  the  construction  of 
the  permanent  works ;  by  temporary  improvement  at  three  bars  below 
Columbia  City,  and  by  snagging  operations.  The  mean  tide  at  Port- 
land, or  a  low-river  stage,  is  about  2  feet;  at  Astoria  it  is  7^  feet  This 
project  now  keeps  the  river  below  Portland  about  equal  in  navigability 
with  the  Columbia  Biver  Bar,  and  enables  the  average  ships  of  the 
world  to  come  inland  100  miles  toward  the  place  where  the  export  prod- 
ucts are  raised. 

RIYER  WORK. 

Operations  of  river  improvement  have  been  practically  suspended  on 
account  of  the  lack  of  appropriation.  The  property  and  floating  plant 
have  been  cared  for,  and  the  latter  kept  afloat  by  daily  pumping*.  Care- 
ful watch  has  been  kept  over  the  river  constructions.  From  time  to 
time  a  few  snags  have  been  taken  out  by  the  propeller  Lincoln^  which 
boat  h9A  been  kept  in  running  order,  so  that  her  steam-pumps  could 
be  used  in  an  emergency  in  keeping  the  other  boats  and  scows  afloat. 
When  in  use  she  was  manned  by  the  watchmen  at  the  boat  moorings. 

SAINT  HELEN'S  BAR. 

G?he  scouring  effect  upon  the  bar  produced  by  the  dike  has  been 
watched  carefully  by  two  surveys  made  in  August  and  two  in  Sep- 
tember. They  developed  the  fact  that  extensive  scouring  was  going 
oo  and  that  a  good  channel  might  reasonably  be  expected  to  result 
from  the  dike  as  constructed.  In  the  latter  part  of  September  a  20- 
foot  channel  had  opened  across  the  bar,  but  it  was  narrow  and  very 
oblique  to  the  current,  which  precluded  its  use  except  at  slackwatfr. 
At  this  juncture  the  Board  of  Trade  of  Portland  raised  a  fund  of  $3,500 
for  dredging  a  channel  across  the  bar,  and  requested  me  to  supervise 
the  work.  The  funds  being  placed  at  my  disposal,  the  steam-ship  WaUa 
Walla  was  hired  by  me  at  a  cost  of  $450  per  day,  the  tow-boat  Cascades 
of  the  Columbia  and  propeller  Lincoln  were  placed  in  commission  as 
tenders,  and,  taking  immediate  personal  direction  of  the  work,  the  dike 
channel  was  opened  by  propeller-dredging  in  4.6  days.  The  cut  made 
was  500  feet  long  by  200  feet  wide  and  to  a  mean  low- water  depth  of 
20  feet.    About  20,000  cubic  yards  of  coarse  material  was  moved. 
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Later  on  minor  sarveys  were  made  of  the  dredged  channel,  showing 
continued  improvement.  Sarveys  were  also  made  in  Angnst  and  Sep- 
tember of  the  bars  at  Walker's  Island,  Martin's  Island,  and  the  month 
of  the  Willamette,  developing  the  fact  that  the  channels  at  these  iK>ints 
were  good  for  the  present  season  of  low  water. 


PORTLAND  HARBOR. 

The  examinations  and  sarveys  made  of  the  bar  at  Boss  Island  de- 
veloped the  fact  that  the  bar  would  have  to  be  improved  by  dredging 
and  that  no  farther  work  could  be  done  until  a  sufficient  appropriation 
should  be  made.  Daring  the  month  of  October  two  dangerous  rocks 
were  discovered  on  the  edge  of  the  steam-boat  channel,  and  these  were 
removed  by  a  blasting  party,  made  up  from  the  watchmen  at  the  yard, 
using  the  propeller  Lincoln.  Sixty  cubic  yards  of  submerged  rocks 
were  removed. 

SNAG-BOAT. 

Under  a  contract  made  with  John  F.  Steffen,  of  Portland,  Oregon, 
October  22, 1887,  work  was  commenced  on  the  snag-boat  in  the  month 
of  December,  1887,  and  she  was  completed  in  June,  1888.  The  ifollowing 
is  a  description  of  her : 


Dimenaioiifl. 

reet 

Dimensions. 

Feei. 

General  dimensions : 

heugth  from  stem  to  transom 

Leuffth  from  stem  overwheel-gnard.. 
Width  of  beam T 

133 
152 
32 
4.5 
33 
0.5 

37 
14 

9S.5 
28 
9.5 

House  on  npper  deck : 

Lenffth  over  waUs  (64  feet  6  inches) . . 

9L$ 
24 

Height  (7  feet  6  inches) 

Roof  to  prqject  5  feet  forward,  and  4 
feet  on  the  rear. 
Pilothonse: 

Lenirth  over  walls ......  ............. 

7.5 

Depth  of  hold  (54  inches) 

Width  over  all 

Crown  at  midship  (6  inches)  .1 

A  frame: 

]f 

Height  from  deck  over  all 

Width 

11 

Width  (at  base) 

Height  (7  feet  9  inches) 

7.75 

House  on  main  deck : 

Leneth  over  walls  (64  feet  6  inches)  . . 
Width 

Height  nnder  roof  (9  feet  6  inches) 

Boof  to  projects  feet  forward. 

Comers  of  npper  deck-honse  and  thoae 
of  pilot-honse  rounded  with  &-inch 
radius. 

Cost 

flft^SM 

1 

<"      SALMON  FISHERIES. 

Under  Senate  resolution  of  January  27, 1887,  referred  to  me  by  the 
Chief  of  Engineers;  an  examination  into  the  whole  subject  of  the  ^• 
mon  fisheries  of  the  Columbia  Eiver  was  completed  and  a  report  sub- 
mitted under  date  of  December  21, 1887. 

It  is  proposed  with  the  sum  recommended  for  appropriation  to  com- 
plete the  project  for  permanent  works  over  the  whole  tidal  section ;  to 
complete  the  works  proposed  at  Martin's  Island ;  to  complete  the  (Hroj- 
ect  for  Portland  Harbor ;  to  do  all  necessary  dredging  for  temporary 
improvement,  and  to  make  all  necessary  repairs  for  the  maintenance  of 
construction  and  plant. 

ATPBOPRIATIOXS. 

Act  June  23,  1866,  Lower  Willamette $15,000 

Act  March  2,  1867 30,000 

Act  July  25,  186-3  (allotted) 21,000 

Act  April  10,  1869(anotted) 13,365 

Act  July  11,  1870 31,000 

Act  June  10,  1872 50,000 

$160, 38& 
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Act  March  3,  18T3,  Lower  Willr&mette  and  Colnmbia,  from  Portland 

to  the  sea $20,000 

Act  June  23,  1874 -• 20,000 

Act  March  3, 1875 20,000 

Act  August  14.  1876 20.000 

Act  June  18, 1878 :W,000 

Act  March  3,  1879 45,000 

$196,000 

Act  June  14, 1830,  Lower  Willamette  and  Columbia,  from  Portland 

to  the  sea,  including  bar  at  the  month  of  the  Columbia 45, 000 

Act  March  3,  1881 45,000 

Act  August  2,  1882 100,000 

190,000 

Act  July  5,  1884,  Colombia  and  Lower  Willamette  rivers,  below  Portland, 

Oregon 100,000 

Act  August  5,  1886 75,000 

Total 680, 3b5 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement. 

July  1,  1888,  amount  available $24,604.05 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1887 •$15,576.79 

July  1,  1888,  outstanding  liabilities 127.67 

July  1,  1888,  amount  covered  by  existing  contracts 7, 185. 00 

22,889.46 


July  1, 1888, balance  available 1,714.59 

Amount  appropriated  by  act  of  August  11,  1888 100,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1889 101, 714. 59 


'  Amount  (estimated)  required  for  completion  of  existing  project  and  main- 
tenance  325,000.00 

Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30. 1890  325, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  andl867. 


TT  2. 
IMPROVEMENT  OF  UPPER  WILLAMETTE  RIVER,  OREGON. 

The  object  of  the  improvement  is  to  secure  light-drangbt  Davi^ation 
\&  far  up  as  Eugene  City,  Oregon,  inclusive  of  12  miles  of  tributanes,  an 
iggrogate  distance  of  184  miles. 

The  plan  consists  of  snagging,  bar  scraping,  wingdam  construction, 
in4  rock-blasting.  The  present  project  was  adopted  in  1878.  Esti- 
nated  cost  was  |80,000,  exclusive  of  about  $12,000  per  year  for  main- 
enance.  The  total  amount  appropriated  to  date  for  this  project,  $84,000. 
!V.mount  expended  thereon  to  date,  $83,998.27. 

Owing  to  lack  of  appropriations  no  river  work  was  done.  Property 
md  floating  plant  has  been  maintained  and  cared  for. 

It  is  proposed,  with  the  appropriation  asked  for,  to  oi>erate  with  the 
mag-boat  and  a  construction  party  in  removing  snags,  scraping  bars, 

*Thi8  amount  includes  settlements  at  Treasury  United  States  with  the  Western 
Jnion  Telegraph  Company  for  telegrams,  amonnting  to  $11.46. 
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bailding  wiDg-dams,  and  such  other  work  as  may  be  necessp.ry  in  keep- 
ing  open  a  channel  daring  the  extreme  low- water  season,  thus: 

Carront  operations  for  maintenance  of  channel $12, 000 

Rock  removal  and  wing-dams 7,000 

Survey* 8,000 

Total 22,000 

APPROPRIATIONS. 

Act  March  3, 1871 $16,000 

Act  March  3,  1873 3,000 

Act  Jnne  23, 1874 7,500 

Act  March  3,  1875 25,000 

ActAngnst  14,1876 20.000 

Act  August  18,  1878 20,000 

Act  March  3,  1879 12,000 

Act  June  14,1880 12,000 

Act  March  3,  1881 15,000 

Act  August  2, 1882 5,000 

Act  July  5, 1884 , 10,000 

Act  August  5,  1886 10,000 

Total 155,500 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

Jnlyl,  1887,  amount  avaQahle 12,910.73 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1,  1887 •f2,563.36 

July  1, 1888,  outstanding  liabilities 344. 14 

2.907.50 

July  1,1888,  balance  available 3.« 

Amount  appropriated  by  act  of  August  11, 1888 29,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 29,  OOS.  23 


T  T  3. 

IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 
WASHINGTON  TERRITORY. 

The  plan  of  this  imp  rovement  consists  in  submerged-rock  blasting  and 
bar- scraping,  to  secure  a  low-water  channel  of  5^  feet  in  the  GolumlHa 
as  far  as  Ainsworth,  and  ^  feet  in  the  Snake  as  far  as  Lewiston.  The 
original  estimate  of  cost  is  $132^000.  Total  appropriation  for  this  proj- 
ect, ♦121,000.  Amount  expended  thereon  to  date,  $121,000.  The  proj- 
ect covers  the  Columbia  River  from  Geliio,  Oregon,  to  the  mouth  of  the 
Snake,  at  Ainsworth,  Wash.,  and  the  Snake  from  this  point  to  Lewis- 
ton,  Idaho. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  submerged- 
rock  blasting  in  the  rapids,  and  the  removal  of  cobble-stone  bars  betweeo 
Bipana,  Wash.,  and  Lewiston,  Idaho. 

*  This  amount  includes  settlements  at  Treasury  United  States  with  the  Westeni 
Union  Telegraph  Company  for  telegrams,  amounting  to  $1.39. 
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APPROPRIATIONS. 

Upper  Colombia  River : 

Act  June  10,  1872 $50,000 

ActJune23,  1874 20.000 

Act  March  3,  1885 35,000 

$105,000 

Upper  Columbia  and  Snake  rivers : 

Act  August  14,  1876 15,000 

Act  June  18. 1878 20,000 

Act  March  3, 1879 , 20,000 

Act  June  14. 1880 15,000 

Act  March  3, 1881 ^ 15,000 

Act  August  2, 1882 6,000 

Act  July5,1884 20,000 

111.000 

Upper  Columbia  River,  including  Snake  River : 

Act  August  5, 1886 10,000 

Total 226,000 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 
Amount  appropriated  by  act  of  August  11, 1888 $10,000.00 

/Amount  f estimated)  required  for  completion  of  existing  project 16, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1890    16, 000. 00 

airements  of  sections  2  of  river  and 


\ Submitted  in  compliance  with  requirements  < 
harbor  acts  of  1866  and  1867. 


T  T4. 

IMPROVEMENT  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 

The  plan  here  is  to  make  a  channel  through  rock-reefs  and  cobble- 
stone bars  over  a  distance  of  40  miles  above  I^wiston,  to  secure  a  depth 
of  4  feet  at  low  water. 

The  original  estimated'  cost  is  $34,424.  Total  appropriation  to  date, 
$15,000.    Total  expenditures,  $15,000. 

No  appropriation.    No  work  done. 

It  is  proposed  during  the  coming  year  to  complete  the  project.  This 
line  will  tap  an  exceedingly  rich  and  productive  country,  and  when  the 
small  coEVt  of  the  improvement  is  considered,  it  seems  advisable  to  com- 
plete it  at  once. 

appropriations! 

Act  March  3, 1879 $5,000 

Act  Jnnel4,  1880 5,000 

Act  Angn8t2,  1882 5,000 

Total 15,000 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

(  Amount  (estimated)  reqaired  for  completion  of  existing  project $19, 424. 00 

J  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1890    19, 424. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V    harbor  acts  of  1866  and  1867. 
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TTs- 
IMPROVEMENT  OP  COWLITZ  RIVER^  WASHINGTON  TERRITORY. 

The  plan  of  improvcmeut  of  this  river  consists  in  wing-dam  constnic- 
tion,  bar-scraping,  and  snagging  operations,  to  secure  a  light-dian^rbt 
navigation  up  to  Toledo,  a  little  more  than  30  miles  above  the  moatb. 

The  original  estimated  cost  of  this  work  is  $3,000  for  the  first  year, 
and  an  anuaal  ezpenditare  thereafter  of  $2,000  for  maintenance.  Tbe 
amount  expended  to  the  end  of  the  fiscal  year  is  $8,000. 

The  work  of  improvement  on  this  river  has  made  a  commercial  de\^ 
opment  very  large  in  proportion  to  the  amount  expended,  and  I  am  of 
the  opinion  that  operations  should  be  extended  to  Kllkitat  Bridge,  aboot 
20  miles  above  Toledo,  and  also  to  include  shore  protection  where  Deees^ 
sary.    The  estimate  submitted  has  this  extension  in  \iew. 

No  appropriation.    No  work  done. 

It  is  proposed  to  apply  the  sum  asked  for  to  channel  maintenance, 
wing-dam  construction,  and  shore  protection. 

APPROPRIATIONS. 

Act  June  14, 1880 $2,006 

Act  March  3,  1881 1, 

Act  August  2,  1882 1, 

Act  July  5,  1884 2,0^ 

Act  Augusts,  1886 2,a« 

Total 8,0» 

For  commercial  statistics  see  letter  of  transmittal. 

Money  statement 

Amount  appropriated  bj  act  of  August  11,  1888 |3,O0O.W 

t  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JaQe30, 1890     3, 000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  lc6t$  and  18G7. 
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Cheeseanakea Creek.  N.  J..  IninrovemeDt of 

Chester  River,  Md.,  at  Kent  Island  Narrows,  improvement  of . 
ChicAffo  HArbor  HI    inmrovement of  ...   ...w.....   ........... 

Cbickabominv  River  Va..  imorovementof 

Chincoteajjne  Bay,  va.,  inland  water-way  to  Lewes,  Del.,  im- 
provement  of - 

CblDoewa  River  Wis.  imorovement  of 

Cboctawhatohee  River,  Fla.  and  Ala.,  improvement  of 

ChoDtank  River  Md    imorovement  of ..................  ..... 

Clark's  Creek  8.  C.  imnrovement  of 

Clearwater  River,  Idaho,  improvement  of. 

Cleveland  Harbor  Ohio,  imnrovement  of. ..................... 

Clinch  River.  Tenn..  imnrovement  of  ......................... 

r^linton  TTftrbor  Conn    inii>rov6ni6nti of  •.«•«••••••••.*•.••.••. 

Clinton  River  Mich.,  imorovement  of 

Coaniok  Bav.  N.  C.  imorovement  of. 

f^nrfifv^A  RiiTftr  "N"  TT.   imnmVAmAnt  of 

Cohaosev  Creek.  N.  J.,  imnrovement  of 

Cloliimblft  Rirer  Oregon  ff&nffinflrwAtDra of  ..•••.••«•••   ••.•••• 

ColiimliiA  River  Uoncr. inmrov6niAnt  of.  ••..••••«••.••••••«•. 

Colambia  River.  Lower.  Orecon.  imnrovement  of 

Columbia  River,  Oregon,  oanal  at  Cascades .................... 

Columbia  River  Oregon  imnrovement  of  month  of. 

Coneooh  River.  Ala.,  imnrovement  of 

Congaree  River,  8.  C.,  improvement  of 

Conneant  Harbor  Ohio  imDrovAment  of  - . .  r ,  -  ^  t,.   t-r- 

Connecticut  River,  above  Hartford,  Conn.,  improvement  of — 
Connecticut  River,  below  Hartford,  Coon.,  improvement  of — 
Contentnia  Croek  N.  C  imnrovement  of  ...................... 

Continsencies  of  rivers  uid  harbors,  estimates  for 

(!oofift-Rivor  Oa  and  Ala.  imm^vementof. ............ «-^^.-r«^ 

Cooaawattoe  River  Gla..  imnrovement  of 

Coos  Bay,  Ort'gon,  improvement  of  entrance  of....... 

Coouille  Kiver  OreiFon  imorovement  of  mouth  of. ............ 

ComuB  ChristL  Tex.  imnrovement  of  channel  to.............. 

Cor^iC!^  Creek,  Mil-,  improvement  of 

Cowlitz  River  Wa»li.  umnrovement  of - 

Caroberland  River,  Ky.,  improvement  of  south  fork  of 

C^nmborland  River  ICv.  month  of  Imnrovement  of  .......... 

Cnml>erland  River.  Tenn.  and  KVt.  imnrovement  of r  .r 

Cumberland  Sound,  Fia.  and  Ga.,  entrance  to,  improvement  of. 
Currituck  Sound  imnrovement  of ............................. 

C  voresa  Ba von  Tex. .  imnrovement  of 

1». 

T)an  Fiver,  Va-,  improvement  of r- - r-- 

"Davia  Island  Dam  Ohio  River  oneratinir  and  oare  of 

Defonses.  sea*cosst  and  lake  frontier 

Delaware  Breakwater  Harbor,  improvement  of........ ••...... 

Delaware  River  Pa.  and  N.  J.  imnrovement  of  ............... 

Dos  Moines  Rapids  Canal ,  dry  "dock  ftt^  ---,t r-, 

Des  Moines  Rapids  Canal,  Mississippi  River,  operation  and 

Dobov  Bar  Oa.  imorovement  of  ............ .................. 

Dnbuone  Iowa.  ioe>harbor  at 

Duck  Creek,  Del.,  improvement  of... 

Duck  River  'I'enn.  imnrovement  of... .............. .......... 

Dnluth  Harbor.  Minn,  imnrovementof....... 

I>aijkirk,  N.  Y.,  improvement  of 

Dntiea  and  rank  of  officers  of  the  Corns  of  Bnirineera. ........ 

Dnxbnrv  HarlM>r.  Mass  examination  and  snrvevof . ..  r  .*..... , 

E. 

EAffle  Harbor,  Mioh.,  improvement  of 

Kast  Chester  Creek,  N.  Y.,  Improvement  of 
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£cho  Har1)or  New  Biocshelle.  N.?. .  imDroTsment  of........... 

ICdeotOD  Bay  N.  C^  inprovenient  of 

l^i^to  River  S  C    exAminatioB  of  Korth  Pork  of. 

Sdiato  River  8.  C.  imDroTemont  of. 

Elizabeth  River,  N.  J.,  ioiprovemont  of 

Elk  River,  W.  v>..  improve aneot  of 

'Bnirineer  DouoL  Willete  Point 

£Di(ineer  School  of  Application •...-. 

£rie  Harbor   Pa.  iniDrovonient  of     ....   ...................... 

Erie  Harbor.  Pa.,  preeervation  of  peninsula  al  Pceaqae  Isle — 
Escambia  River,  Aiiu  and  Fla.,  improvement  of 

Examinatious,  snnreys,  and  contingendoa  of  rivers  and  har- 
bors, estimates  for 

Explonations  uud  surveys,  Department  of  the  Columbllk 

Explorations  and  surveys  in  Department  of  the  Platte 

»1< 
2818 

ExDlorations  and  sarvevs  in  Division  of  the  Missouri 

2813 

Explorations  and  sarvevs  in  Division  of  tbePaoiflo 

2817 

F. 
Fairlee Creek  Md.   imnroTement of   ......................... 

FalrtM>rt Harbor  Ohio  imDrovement of 

Follnof  8t.  Anthony,  Minn-,  P**''*orvfttion of  ._,._, ,,,, 

Follftof  the  Ohio  River,  Improvement  of  navigation  at 

Feather  and  Sacramento  riveni,  Cal.,  iniprovfiment  of 

FiRh-wuvA.  Falls  of  the  Potomac  erection  of    .............. 

Tii 

Five-Mile  Riror  Harbor.  Conn.,  imorovoment  of 

Flint  River,  Ga.,  improvement  of..... ...... 

Vlnnhintr  Rftv.  T'T.  V.   imnrnvAmAiit  of  . 

Forked  Deer  River,  Tenn.,  improvement  of..  ••........ 

Fort  Monroe,  Va.,  oonsti^ction  of  wharf  at 

Fonrche  River  Ark.  imorovemeut of  ......................... 

Fox  and  Wisconflln rivers,  impi ovement  of. 

Fox  River,  improvement,  operating,  and  care  of.... 

Fi'ankford  Crt^ek  Pa.    imorovement  of  .................  ..  . 

Frankfort  Harbor,  Mich.,  improvement  of 

French  Broad  River,  N.  C.,  improverottat  of  .*•.•• 

Galveston  Bav  ship-channel  in,  improvement  of 

Galveston  Darltor,  Tex.,  improvement  of  entrance  to  ......... 

Gasconade  Rivor   Mo.,  improvement  of............ ...... ...... 

Gauley  River,  W.  Va.,  examination  of 

Gauley  River  W.  Va,  improvement  of. 

Gedney's  Chnnnol,  New  York  Harbor,  imorovement  of 

Georgetown  liiirbor,  S.  C,  improvement  or....... 

Georgetown  and  Washington  harbors,  D.C.,  improvement  of . . 
Glen  Covo  Uaibor,  N.  Y.,  Improvement  of 

20S5 

1911 
1832 
1814 
2093 
1759 
1749 

1756 

2075 
1842 

1978 
1791 

1799 

1968 
1844 

Gloucester  Harbor,  Mass.,  improvement  of 

Gordon's  Laiidiug,  Lake  Champlain,  breakwater  at 

Gowanus  Bav.  n7Y.,  Improvement  of. 

Grand  Haveu  II arbor,  Mich.,  improvement  of 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge  at 

Grand  Marai?*.  }tfinn.,  improvement  of  harbor  at 

Grass  River  at  Massen.i,  N.  Y.,  Improvement  of. 

Great  Kanj^wha  River,  W.  Va.,  harl>or  of  refuge  at  month  of . . 
Great  Kauawlia  River,  "W.  Va,,  improvement  of 

Great  Kanawha  River,  AV.  Va.,  operating  and  carcof  locks  and 

Great  Poe  Deo  River,  8.  C.  improvement  of 

Great  S<»dus  Ilnrlior,  X.  Y.,  improvement  of 

Green  Bay  Harbor,  Wis.,  improvement  of 

Green  Jacket  Shoal  Provideneo  River,  removal  of 

Greenport  Harbor,  N.  Y.,  Improvement  of 

Gross  Point  Channel  Detroit  River,  Mich..  Improvement  of  .. 
Guyandotte  R Iver,  W".  Va.,  improvement  of. 

H. 

Harbor  of  Phllatlolphia,  P«.,  removal  of  island  in  front  of 

Harbor  of  refuge,  mouth  of  Great  Kanawha  River,  W.  Va., 
construction  of. 

Harbor  of  reliitre  Sand  V  Bav.  Mass. .. ..   ...  r. ...... ....... 

Harbor  At  refuge,  Sand  Beach,  Lake  Huron,  Mich  ............. 

Harbor  of  refujiei  Stnrgeon  Bay  Canal,  Wis • 

Harlem  River,  N.  Y.,  improvement  of 
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loot 

HaII  O-atft   N*   Y    imnntTf^nient  of  nATiratioD  nt  ^ - 

Herr*s  Tsland   Allesrhenv  River,  lock  and  dam  at r .  r  - 

Hiawaaace  River,  Tenn.,  improvemeot of. •..-•••••••.•- • 

"TTIniTliAin  TTarhor  IbTAiia.    ImnmvAmATit'.  nf .___. 

HotifiatoDic  RivAr.  Conn..  improvenK^nt  of- ---,,.- -- 

Hadaon  Biver,  N.  Y.,  between  New  Baltimore  and  CoxaaoUe, 
ATiunination  and  unrrev  of           . . . ....  ......  ...x.  T»f 

Hadaon  Kiver,  N.  Y., improv^nentof...... ■■•.• .»- 

HmnlMldt  Harbor  and  Bav  CaL   imnrovement  of 

Haron  Ilai bor.  Ohio,  imnrovement  of. 

Hyanni9  Hi^rbor,  MaaOr,  improvement  of ,,--,,^ 

I. 

Ice-harbor  at  bead  of  Delaware  Bay,  Del.,  oonatraction  of — 
Icfr'harlK'r  ^t.  Mfircna  H"*»k,  Pa.,  conwtmctlon  of,..,.-- 

Ice-harbor  at  month  of  Moskingnm  River,  constmction  of  — 

Ice-harbor  at  Newcaaile,  Del.,  conacmction  of 

niiooia  Klvcr,  improvement  of 

Indiaii;:^  C  bu  te.  Falla  of  the  Oliio.  Imorovament  of. ............. 

Indisui  River,  Del.,  improvement  of 

Inland  navi;;ation  from  New  Berne  and  Beaufort,  K.C.,  im- 
provement of 

Imand  water-way  between  Beaofort  and  Kew  River,  N.  C,  im- 
provemcnt of 

Inland  water-way  ftom  Chlncoteague  Bay  to  Delaware  Bay,  im- 
provem«*nt of 

Interference  with  navigation  by  bridffea,  oansewaya,  etc 

Ipawich  River,  Maaa.,  improvement  oi 

2525 

jr. 

Jamea  Creek  Can^l,  city  of  Waabinjcton,  D.  C,  survey  of 

Barnes  River, Va., improvement  of..........  .................. 

Jekyl  C'reek,  Ga.,  improvement  of 

JaIcvI  Creek.  Ga..  examinalion  and  anrvev  of 

Jonetfp<>rt,  Me.,  iniprovement  of  Mooae-a-beo  Bar  at........... 

K. 
Kanawha  River,  Great,  improvement  of - 

KanAtrha  River,  Liittln,  iriipmvernent of t r,,,fr.,.,-r-,. ... 

Kaakaakia  River,  liL.  from  New  Athena  to  ito  month,  «xamin. 
ation  and  survey  of .  ..  ... 

Kennebec  River,  Bath  and  Augusta,  Me.,  examination  and  sur- 
vey of 

KOTinel>fle  R>  ver,  Mot,  improvement  of 

Keonebunk River,  Mo., improvement oif. 

Kenosha  Ilarbor,  "Wis.,  improvement  of.... 

K©nt4icky  River,  Ky.,  improvement  of.. 

Kentucky  River.  Ky^,  operating  and  care  of  locks  and  dams  on. 
Kewauneo  Harbor,  w"ia.,  improvement  of 

Koyport  Harbor,  N.  J.,  improvement  of 

Key  west  Harbor,  Fla.,  northwest  entrance  to,  improvement  of 
LAffrange  Bayon,  Fla.,  improvement  of............ 

JjAe  CHaropIaini  Narrowa^  N.  Y.  and  Vt,  improvement  at 

I«ake  City,  Minn.,  harbor  of  refuge  at 

Lake  Pepfn,  harbor  of  refage  at  Lake  Ci^ 

Lake  Pepin,  harbor  of  refn<;e  at  Stockholm 

XAkea,  northern  and  northwestern,  water  levels  of. 

2807 

Lakes,  printing  and  distribution  of  charts  of 

Laws  of  Fiftieth  Congress,  first  session,  affecting  Corps  of  En- 
gineers 

2810 
2821 

I^eonardtown  Harbor,  Md.,  Improvement  of 

Liewea,  Del.,  construction  of  piors  at 

Licking  River.  Ky.,from  Farmer's  to  West  Liberty,  improve- 
ment of ....' 

Link  River,  Oregon,  examination  of 

Little  Harbor,  N.H.,  improvement  of 

Lf ttlo  Kanawha  River,  "W.  Va.,  improvement  of 

Little  Narragansett  Bay,  R.  L  and  Conn.,  improvement  of 

Little  Rvd  River,  Ark.,  improvement  of 

Little  River,  La.,  improvement  of 

Little  River,  Mo.,  from  Homersville  to  its  Junction  with  the 
St.  Francis  River,  improvement: of 

Little  Sodus  Harbor,  N.  Y.,  improvement  of 

Little  Tennessee  River,  Tenn.,  improvement  of 
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Louisa  Fork  of  Sandy  Rirer,  Va. ,  examination  of 

LoaiBville  and  Portland  Canal,  enlai^ement  of 

Lonisville  and  Portland  Canal,  operating  and  care  of 

Lower  Willamette  and  Colombia  riyera,  Oregon,  improvement  of 

Labeo  Channel,  Me.,  improyement  of 

Luddington  Harbor,  Mich.,  improyement  of 

Laiifl>er  Biver,  K.  C,  improvement  of 

Lynn  Harbor,  Mass.,  improvementof 


n. 


Maiden  River,  Mass.,  improvement  of • 

Mamaroneck  Harbor,  K.  Y.,  improvement  of 

Manaaquan  River,  N.  J.,  improvement  of 

Manatee  lUver, Flik.,  improvementof 

Manchester  Harbor,  Mass.,  examination  and  aarvey  of. . 

Manchester  Harbor,  Mass.,  improvement  of 

Manistee  Harbor,  Mich.,  improvement  of 

Manistiqne  Harbor,  Mien.,  improvement  of 

Manitowoo  Harbor,  Wis.,  improvement  of 

Mantoa  Creek,  N.  J.,  improvement  of 

Maps,  military  and  geoeraphicaJ,  compilation  of- 

Marcos  Hook  Harbor.  Pa.,  improvement  of 

Marqaette  Harbor  Mich. ,  improvement  of 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to 

Mattaponi  River,  Va. ,  improvement  of 

Mattawan  Creek,  N.  J.,  improvement  of. 

Maurice  River,  N.  J.,  improvementof 

Meadow  River,  W.  Va..  examination  of 

Meherrln  River,  N.  C,  improvementof 

Meeker's  Island,  Minn.,  lock  and  dam  at . 


Menomonee  Harbor.  Mich,  and  Wis. ,  improvement  of 

Merrimao  River,  Mass. ,  improvement  of. 

Michigan  City  Hnrbor,  Ind.,  improvement  of 

Mdford  Harbor,  Conn.,  improvement  of 

Milwaakee  Bay,  harbor  of  reftige  at 

Milwaukee  Harbor,  Wis.,  improvement  of. 

Mingo  Creek,  S.  C,  improvement  of 

M innesota  River,  improvement  of 

Minnesota  River,  with  a  view  to  its  improvement  by  locks  and 


dams,  examination  and  survey  of. . 
ilflo • 


Mispillion  Creek,  DeL,  improvement  of 

Mississippi  River : 

above  the  Falls  ef  St.  Anthony,  improvement  of 

at  Des  Moines  Rapids,  improvementof 

at  Falls  of  St.  Anthony,  improvement  of 

operations  of  snag-boats  on ^ ... 

at  Rush  Island  Bend,  111.,  examination  and  survey  of 

rt- servoirs  at  headw;bters  of 

improvement  of  South  Pass,  inspection  of 

between  the  mouths  of  the  Hlinois  and  Ohio  Rivers,  im 
provementof 

between  Saint  Panl  and  St.  Anthony's  Falls,  survey  of 

from  Des  Moines  Rapids  to  the  mouth  of  Illinois  River,  im-  ^ 
provementof 

from  Minneapolis,  Minn.,  to  Des  Moines  Rapids 

upper,  operations  of  snag-boats  on 

Mississippi  River  Commission., 


anoTud  report  for  the  fiscal  year  ending  June  30, 1888 

'    report  of  operations  from  July  1  to  November  1,  1887 

Mississippi  River,  water-gauges  on 

Missouri  River: 

operations  of  snag-boats  on 

from  Sioux  City  to  Fort  Benton,  Mont.,  improvement  of. .. 
Missouri  River  Commission : 

annual  report  fiscal  year  ending  June  80, 1888 

Mobile  Harbor,  AlOy  improvementof 

Mokalamne  River,  Cal.,  improvement  of 

Monongahela  River,  lock  and  dam  Ko.  9,  operation  and  care  of. 

Monongahela River,  improvementof 

Monroe  Harbor,  Mich.,improvemc'ntof 

Moose-a-beo  Bur,  Jonesport,  He.,  improvement  of 

Mosquito  Creek.  S.  C ,  examination  and  survey  of 

Mount  Desert,  Me.,  breakwater  at 


Mount  Vernon,  Va. ,  improvement  of  channcd  at 

Movable  dam  at  Davis'  Island,  Ohio  River,  operating  and  care  of 

Muskegon  Harbor,  Mich.,  improvement  of 

Muskingum  River,  Ohio,  ice-harbor  at  month  of. 

Muskingum  River,  Ohio,  improvementof. 

Muskingum  River,  Ohio,  operating  and  care  of  looks  and  duns  on 
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KanaemODd  River,  Ya.,  improrement  of 

NaDticoke  Blyer,  Del.,  improTement  of 

Kantaoket  Harbor,  Mass..  improvement  of. 

!N^a|»»  River,  CaL,  improvement  of 

^Tarragansett  Bay,  R,  L,  improvement  of 

Xiffragansna  River,  Me.,  improvement  of 

KeabscoGreekjJTa.,  improvement  of 

Keohes  River,  Tex.,  improvement  of 

Nease  River,  N.  C.,  improvement  of 

New  Bedford  Harb3r,  Mass.,  examination  and  snrvoy  of 

New  Bedford  Harbor,  Mass.,  improvement  of. 

Kewbaryport  Harbor,  Mass.,  improvement  of 

New  Castle,  Del.,  ice  harbor  at 

New  Haven  Harbor,  Conn.,  breakwater  at,  constraction  of ... . 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor.  Conn.,  improvement  of 

Newport  Harbor,  Cal.,  survey  of 

Newport  Harbor,  R.  L,  improvement  of 

New  River.N.C,  improvement  of 

New  River.  Va.  and  w.  Va.,  improvement  of 

New  Rochelle  Harbor,  N.  Y..  improvement  of 

Newtown  Creek,  N.T.,  improvement  of. 

New  York  Harbor,  improvement  of 

Niagara  River,  N.  Y.,  between  Black  Rook  and  Tonawanda, 

for  a  16-foot  cbanoel,  examination  ef. 

Nomini  Creek,  YaL,  improvement  of , 

Nootsaok  River,  wash.,  improvement  of 

Norfolk  Harbor,  Ya.,  approaches  to,  improvement  of 

Norfolk  Harbor,  Ya.,  improvement  of 

North  River  Bar,  Cnrritaok  Sound,  N.  C,  improvement  of 

Norwalk  Harbor,  Conn.,  improvement  of. 

Nottoway  River,  Ya.,  improvement  of 

Noxubee  River,  Miss.,  improvement  of , 

O. 

Oakland  Harbor,  San  Franclsoo  Bay,  Cal.,  improvement  of ... . 

Oak  Orchard  Harbor,  N.  Y.,  improvement  ot 

Obeil's  River,  Tenn.,  examination  of,  from  existing  improve- 
ments to  mouth  of  Went  Fork 

Occupaacy  and  imaiy  to  publio  works  by  corporations,  oto 

Ocmnlgee  River,  Ga.,  improvement  of 

Ooonee  River,  6a.  improvement  of 

Oconto  Harbor,  wis.,  improvement  of., 

Office  of  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of,  duties  of 

Ogdensburgh  Harbor,  N.  Y.,  improvement  of 

Obio  River,  improvement  of , 

Ohio  River,  improvement  of  Fidls  of 

Obio  River,  survey  of,  near  Evansville,  Ind 

Olcott  Harbor,  N.'Y.,  improvement  of 

Ontonagon  Harbor,  Micli.,  improvement  of 

Oostenanla  River,  Ga.,  improvement  of 

Osage  River,  Mo.  >and  Kaus.,  improvement  of 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Yt.,  impi-ovement  of  — 

Ooachita  and  Black  rivers.  Ark.  and  La.,  improvement  of 

O  oachita  River,  Ark,,  improvement  of,  above  Camden 

IP. 

Pamlico  and  Tar  rivers,  N.  C,  improvement  of 

Pamunlccy  River,  Va.,  improvement  of 

PasCi^oula  River,  Miss.,  improvement  of 

Passaic  River.  N.  J.,  improvement  of 

Pass  Cavallo  Inlet,  Tex.,  improvement  of,  and  survey  of 

Patapsoo  River,  Md.,  improvement  of 

Patnxent  River,  Md.,  from  Benedict  to  Hill's  Landing,  exam- 
ination and  survey  of 

Patnxent  River,  Md.,  improvement  of , 

Pawcatuck  River,  R.L,  improvementof 

Pawtucket  River,  R.L,  improvementof. 

Pearl  River,  Miss.,  improvementof 

Pease  River,  Fla.,  improvement  of 

Pee  Dee  River,  Great,  S.  C,  improvement  of 

Pee  Dee  River,  Little,  S.  C,  improvement  of 

Penobscot  River,  Me.,  improvement  of 
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1 

PeDsacola,  Fla.,  resnrvey  of  cater  and  inDer  ban  at 

Ponflaoola Harbor,  Fla.,  ituprovemeot of  ...................... 

1 

Pensankee  Harbor  "Wis..  imDroTement  of 

1841  1 

P©ntwat©r  Harbor,  Micb,,  impro'^ftin^nfof -r,».TT-t-r--,,.,,,-,T 

1907  1 

Per6  Marqaette  Harbor,  Mich,  (see  LndiDfCton)  ............... 

1905  ' 

Petaluma Creek.  Cal..  imoroTemect  of 

2133 

Petit  Jean  River,  Ark.,  improvement  of - 

Plattaburfirh Harbor.  N. T.  imnrovement of. - 

2097  ' 

Plvmouth  Harbor.  MasR..  imorovement  of 

Pocomoke  River,  Md. ,  Impro  v^ment  of^..^^.....,........ 

Portaire  Tjake.  Inieb..  barbor  lined  in 

182^  1 

Portaffe  Lake,  Miob.,  btfrbor  of  refage at............ 

1903  1 

Port  Cbester  Hari:or,  N.  Y.,  improvement  of....... ...... ....'.. 

Port  Clinton  Harbor.  Ohio,  imnrovement  of 

1960 

Port  Jefferson  Harbor,  Long  Island,  K.  Y.,  improvement  of . .. 
PorMand  Harbor,  Me.,  channel  in  Back  Cove^  improvement  of. . 
Portland  Harbor.  Ma.   i mprnvAmftn tat  .-,,T,^^_,,^^,,,^, ^ 

Portamonth  Harbor  N".  hT.  imnrovement  of.............. 

) 

Port- warden's  line  at  Pbiladelphia 

1 
1856  1 

Post  at  Willets  Point 

Potomac  River,  at  Great  Falls,  fleh  ways  at 

2D73 
1865 

2766 

Potomac  River,  channel  at  Mount  Vernon,  Va.,  improvement  of. 

Pow-wow  River,  Mass.,  improvement  of 

Providence  River,,  R  I. ,  Green  Jacke t  Shoals,  removal  of 

Providence  River.  R«L.  imnrovement  of...... 

Provincetown  Harbor,  Mass.,  improvement  of. 

Pnbllc  buildings  and  grounds,  District  of  Columbia 

2769 

Public  works,  occupancy  and  iivjury  with  navigation  by  corpo- 
rations,  etc ....a............ 

26^ 

Pnltnevville  Harbor.  N.  Y. .  imnrovement  of. ...  ........... 

Raccoon  River,  N.  J., improvement  of..................... 

Racine  Harbor,  Wis.,  improvement  of , 

Hahwav  River.  N.  J.,  imnrovement  of 

Rancocas  River,  N.  J., improvement  of r. 

RaoDahannook  River.  Va..  imnrovement  of. 

Rantan Bav.  N.  J..  Imni'OVAroAnt of t , ^^.,.,- 

j 

Raritan Rivor  N  J    imnrovementof...... ...... .......... 

Reconnaissances  and  explorations 

Red  River,  Ark.,  improvement  of^  above  Fulton. 

1 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  North,  Minn.,  from  Moorhead  to  Fergus  Falls, 
examination  and  survey  of,.., -.^r-.-r ,,«--.-t. ....... 

1 
1S84  1 

Rc>d  River  of  the  North,  fmprovement  of , 

1552 

Redwood  Harbor,  Cal.  improvement  of. 

2103 
1539 

1555 

2001 
2003 

3086 

21X3 
1963 
1536 

M75 

Reservoirs  at  headwaters  of  MiHsisBippi  River,  constraotion  of. 

Reservoirs  at  headwaters  of  Mississippi  River  and  tributaries, 

snrvevs  for 

TMvAr ftnd  bftrbor  imnrovomeDtA        ••.••••*•••••..•...•••.  • 

Roanoke  River.  N.  C  imnrovement  of....... 

Rockland  Harbor.  Me.,  imnrovement  of ............... ........ 

Rockport  Harbor,  Me.,  examination  and  survey  of....... 

JELockoort  Harbori  Me  imnrovementof ....... T... ....... ...... 

Rooky  River,  Ohio,  improvement  of  month  of 

Romerly  Marsh,  Ga., improvement  of-^-t-rr .«,t*.. ......... ^... 

Rondont  Harbor.  N.  Y..  imnrovement  of ....................... 

Rouge  River,  Mich.,  improvement  of  -,-. .r.-r, ,-..... ....r 

lion aa'a  Point..  T^alr a'  f  !1i AmTklain.  hrAAbir&tAr  at 

s. 

Sabine  Pass  Tex.  imnrovementof.. 

Sabine  River.  Tex.. imnrovementof...... ............ .......... 

Saokett's  Harbor,  N.  Y.,  improvement  of 

Saco  River.  Me.,  oonstrnctiou  breakwater  at .................. 

Saco  River, Me>,  improvement of-.--^ ^ ,..,,,_,. 

Sausramento  and  Feather  rivers,  Cal.,  improvement  of 

Sairinaw  Kiver  Mich..  imnrovAniAnt  of -,..-- .-Tr.-T.,. »,,.,, ,,- 

S.aul  Anthony,  preservation  of  Falls  of. ....................... 

Saint  Augustine  Harbor,  Fla.,  improvemeotof 

Saint  Augustine,  Fla.,  survey  of,  tor  deep-sea  channel  on  outer 
bar 

Saint  Clair  Flats  CanaL  Mich 
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Saint  Glair  Flats  Canal,  operatiDg  and  care  of 

Saint  Croix  Biver,  Wis.  and  Minn..  Iroprovement  of 

Saint  Francis  River,  Ark.,  improrement  of 

Saint  Francis  Birer  from  GreenyiUe,  Ho.,  to  Arkansas  State 

line,  improvement  of 

Saint  Jerome's  Creek,  Md.,  improvement  of  entrance  to 

Saint  John's  Biver,  Fla.,  npper,  improvement  of 

Saint  John's  Biver.  Fla.,  Impro^ment  of  bar  at  month  of 


Saint  Jones  Biver,  DeL.  improvement  of 

Saint  Joseph's  Harbor,  Mien. ,  improvement  of 

Saint  Joseph's  Biver,  Mich.,  improvement  of 

Saint  Lonis  Bay,  Wis.,  improvement  in 

St.  Mary's  Falls  CanaL  oonstmotion  of  dry-dook  at 

Saint  Mary's  Falls  Canal,  operating  and  oare  of 

Sai  nt  Mary's  Falls  Canal/Mich. ,  construction  of . . . .    ^    

St.  Mary's  Biver,  Mich.,  Hay  Lake  Channel,  improvement  of.. 

Salem  Biver,  N.  J.,  improvementof 

Salkiehatchie  Biver,  S.  C,  improvement  of 

Salt  Biver.  Ky .,  examination  and  survey  of 

Sand  Beach,  Lake  Huron,  Miob.,  harbor  of  rofoge  at 

San  Diego  Harbor,  Cal.,  improvement  of  and  survey  of 

Sandusky  City  Harbor.  Ohio,  improvement  of 

Sandodky  Harbor,  Ohio,  straight  channel,  roport  on  survey  for 

Sandusky  Biver,  Ohio,  improvementof 

Sandy  Bay.  Cape  Ann,  Mass.,  harbor  of  roftige  at 

San  Francisco  Harbor  and  interior  bays,  survey  of 

San  Joaquin  Biver,  Ci^,  improvementof 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of  and  survey  of.. 

San  Pedro  Bay,  CaL,  near  entrance  to  Wilmington  Harbor,  for 
an  outer  harbor,  examination  and  survey  of 

Santee Biver,  S.  C,  improvementof 

Sangatuck  Hieirbor,  Mich.,  improvement  of 

Sangerties  Harbor,  N.  Y.,  improvementof 

Savannah  Harbor  and  Biver.  6a..  improvement  of 

Savannah  Biver,  Ga.,  from  Cross-Tides  above  Savannah  to  the 
bar,  examination  and  survey  of 

Savannah  Biver,  Ga.,  improvement  ofl  above  Angusta 

Savannah  Biver,  Ga.,  Improvement  or,  l>elow  Augusta 

Sohool  of  Application  at  Willots  Point 

Schuylkill,  Pa.,  improvement  of 

Scitnate  Harbor,  Mass.,  improvement  of 

S^k-coast  and  lake  frontier  defenses 

Sheboygan  Harbor,  Wis.,  improvement  of 
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Sheepshead  Bay,  N.  T.,  improvement  of. 
Shenandoah  Biver,  Ya.  and  W.  Va.,  improvement  of. 

Shrewsbury  Biver,  N%  J.,  improvement  of 

Skagit  Biver,  Wash.,  improvement  of 

Snas-boats  on  Mississippi  and  Missouri  rivers,  etc 

Snake  Biver,  Wash.,  improvement  of 

Snohomish  Biver,  Wash.,  improvement  of 

SnoQualme  Biver,  Wash.,  improvement  of 

Sontn  Haven  Harbor,  ;Mich.,  i  mprovement  of 

South  Pass.  Mississippi  River,  inspection  of  improvements  at. 

SoathportHarl>or,  Conn.,  improvementof 

South  Biver,  N.  J,  Improvemont  of 

Spring  Creek,  N.  Y.,  examination  of 

Stamibrd  HarborXonn.,  improvement  of 

Staten  Isl.nnd,  N.  Y.,  improvementof  New  Jersey  channel 

Staunton  Biver.  Va.,  improvement  of. 

Steel's  Bayou,  Miss.,  improvement  of 

SteUaqnamlsh  Biver,  wash.,  improvement  of 

Stocldiolm,  Wis.,  harbor  ot  rot'oge  at 

Stontngton  Harbor,  Conn.,  improvement  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  ref uj^e  at 

Snmpawanns  Inlet,  if .  Y.,  improvement  of 

Superior  Bay,  Wis.,  improvement  of  harbor  at 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 

bora,  estimates  for 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  improvementof. 

Su wanee  River,  Fla.,  improvement  of 

Swauton  Harbor,  Vt.,  improvement  of 

T. 

Tallahatchie  Biver,  Miss.,  improvement  of 

Tallapoosa  Biver,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tangipahoa  Biver,  improvement  of 

Taunton  Biver,  Mass.,  examination  and  survey  of 
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1961 

2101 
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1983 

2064 

Tohefanote  River. Lft.. imDroyemeiit of. 

Tobiila  Lake,  Mies.,  ImproyeiDeDt  of -.-.... -....■ 

Telegraph  and  telephono  aervico,  public  buildings,  Washiog* 
ton,D.  C,  report  ou 

37M 

TeDnessee  River,  above  Chattanooga,  improvement  of 

Tensas  River,  La.,  improvement  oi  ............................ 

T^humMi  RIvAr.  (  k)nn.  imnrnvAfiriAntk  of 

ThoroQghfare  back  ftt»m  Cape  May,  N.  J.,  to  AtlantioCity,  ex- 
amination  and  survey  of 

Tiokfa'w  River,  l-^,  Iwiproveni^nt  of,T-^--.»-r-T »--.,» 

Ti**jonderoPA  Ri v^r.  U.  Y..  imi>rovem<^nt of .   .....^r^.T.r.. 

Tillamook  Bay  and  Bar,  Oregon,  survey  and  improvement  of . . 
Toledo  Harbor,  Ohio,  improvement  of..........'................ 

Tombigbee  River,  Miss.,  examination  for  continuous  navi- 
gation iVom  Vienna,  Ala.,  to  Walker's  Bridge 

Tonawanda  Harbor,  N.  Y.,  and  Niagara  River,  from  Blaok 
Rock  for  16-fout  onannel,  examination  of .................... 

Tonawanda  Harbor,  N.  Y.,  improvement  of 

Torpedo  defense  and  experiment-s 

Totusky  River,  Va..  improvement  of....... 

Tradewater  River.  Ev..  imnrovement of. 

1747  1 

Trftnt  BivoT  N  C  imnroveiuBDt  of       .k. 
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1998 
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2057 
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Trinitv  River  Tex.,  imnrovement  of... ..-. 

Two  Rivers  Harbor.  Wis-,  improvement  of.. ...... ..-'r........ 

Umpqua  River,  Oregon,  improvement  of , 

Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  Jm- 
provement  of 

Upper  Mississippi  River,  improvement  of. ..................... 

Upiter  Thoroughfare,  between  Diel's  Island  and  main-land — 
XTpper  Willamette  River,  Oregon,  improvement  of ............. 

Urhana  Creek.  Va.. imnrovement  of. 

Vermillion  Harbor,  Ohio,  improvement  of...... 

Vineyard  Haven  Harbor,  Mass.,  improvement  of. 

Volusia  Bar.  Fla..  imnrovement  of.'... 

Wabash  River,  Ind.,  improvement  of 

Waccemaw  River.  S.  C.  imnrovement  of . 

Wanoo  Cut.  8.  C.  Imnrovement  of....................... 

Wareham  Harbor,  Mass.,  improvement  of, 

Warren  River,  R.'L,  improvement  of............. 

Warrior  River,  Ala.,  improvement  of............ 

Washington  and  Georgetown  Harbors,  D.  C.,  improvement  of . 
Washington  Aqueduct, D. C 

2749 

Washington  City  water-supply,  increase  of 

275* 

Washington  Monument,  Washington,  D.  C,  care  of. 

27W 

Wateree  River,  S.  C,  improvement  of. 

Water-gauges  on  Columola  River. 

Water-gauges  on  Mississippi  River  and  tributaries. 

Water  levels  northern  and  northwestern  lakes 

280? 

Wankegan  Harbor,  1 11,,  improvement  of. ,-.,,,.... 

Wellfleet  Harbor,  Mass.,  improvement  of 

Westport  Harbor,  Mass.,  improvement  of...................... 

White  River,  A  rk.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of........ 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md.,  improvement  of......................  . 

Willamette  River,  T^wer,  Oregon,  improvement  of. 

Willamette  Riverj  Upper,  Oregon^  improvement  of 

WUlets  Point,  post  at 7. 

Wilmington,  Cal.,  construction  of  breakwater  at 

Wilmington  Harbor,  Del.,  improvement  of 

Wilson  Harbor,  N.  Y.,  improvement  of. 

Winthrop  Harbor,  l^Lus.,  examination  and  survey  of. 

Winthrop^Harbori  Mass.i  improvement  of 1 

Winyaw^ay,  S.  0.,  improvement  of. ...... 

Wisconsin  and  Fox  rivers,  improvement  of 

Withlacoochee  River,  Fla.,  improvement  of 
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'W'recks  in  Lonff  lalandSonnd.  remov^ of 

"Wreck  in  Hudson  River,  N.  Y.,  removal  of 

"Wreck  in  "Vew  York  Harbor  N".  Y..  removal  of... 

"Wreck  in  Harlem  River.  N.  "Y..  removal  of... 

Wreck  in  Dela'ware  Breakwater  Harbor,  removal  of. 
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